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issue # 65 Whut an interesting year 1996 has been and it looks like 1997 js going 
to be as or more interesting! TAPR met many of it gouls for 1996. That of 

Published by: 1) moving Spread Spectrum issues forward, 2) vetting the joint ARRL and 
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TAPER DCC off the ground, 3) increasing membership activity, 4) and lots 
of other heat projects and concepts. I hope we cun keep up with the pace of 
what is happening, 


Phone: 617-383-0000 
FAX: 817-566-2544 The big news since last Noyembor was that the FCC granted TAPR’s 
New Area Code After May 1" la 940 request for a Spread Spectrum STA. This was really great news and wt 
8 already have a humbet of folks opetuling under the STA 
— (aug www taprorg/ss/tapr_sta. HMI) AF you want to participate in the 
Office Holire: STA, just use the on-line application or request ne hom the office. 
e 20550 Cantral The aud now | have to report is that Free Wave Technologies, Inc. of 


Boulder, CO(www.treewave.com), after deciding to sell us their DGR-115 
radios al board level for $250 each, decided to cancel the agreement several 
days after it wos announced On the TAPR web page and to the membership 
via the Internet list. The units were first mentioned in the last PSR, We 
discussed the iasue with Free Wave for three weeks, but were forced to 
finally give up once it was apparent that no sofution was possible. This is 
oo bad, since | felt that it was an excellent opportunity for both Free Wave 
and TAPR. TAPR would have gutten a radioin the hands of the membership 
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Prseident's Corner, continued... = 
vnd Ftee Wave Huld have tec high qual inp technical 
focdback for future ip,, a].νν, on, tkocw fhore was s 
at af interest ui this radio and | hope that all those who 
showed excitement will got ict te Sctbeck affect their 
thinking aud ꝑlans shout doing new technelagy. 

Ius hecoming Apwareot that Part LS manufacturers are 
secing amaicur radio operations in our bands, using their 
Spread Spsermny technology, as EN | dew’! believe 
that geiiing conpment from thest sources in any type of 
tecggniaed Froup purchase i going ta he possible in Me 
forere The Part Ls conlition, which Proxim, Metricum, 
adm hers Arc involvad with, have stated that they plan to 
light the roles changes as set forth under RM-5737. They 
want Part 97 opesations.on bands where they are Selling 
cguipmont to de limited to de same technical 
requiremeats ey curently hve to operate umder: low 
power, almasy no antennas, ei. While the cugincete and 
Others at Various COmMpanics Mat we have een discuasing 
group purchases With are anthuslastic aboul the 
Pash of getting equipment tq us, by the time the 
decision reaches higher ede, resistance bogins to bulla. 
In addition, now that the Pree Wave purchaxe has fallen 
throuah, is (ta gond U, for anyateur radio thal we work 
On purchases like This? Some ac the FCC Already ses 
unte radio as an obsoleie entity, This could be one 
reason for tie zuggested Parl = rule chunges, They sec 
amazeut tado not providing Ihe Hoecssary technology 
development, so the answer is w change the Part 5 rules 
50 more-commercial emitizs can test Weir RF devices, 
Wauld we be walking into a pit if We go aut and get Its 
uf Part 35 equipment operational on cu Hands. The easy 
answer, On the part of tite FOC voulu be tu-collapse Part 
97 into Part 15. L all wa do is maké part 15 equipment 
operational, why allow part 97 operations? nit is 
even more imporiant wow io sifest iit expenmental end 
developmental nature of our hubby and ta press the Mint 
on several Fronts, While getting Pan 19 equipment 
Opemblonal was a sojution w several Short term ussucs, f 
don't Heligve (nuw) hut id would have been n youd 
direciiun in, say; Wo meat. Would Nave gewing the 
Free Waye radios into the amateur market vin TAPER sets 
wend Mat we oinld-nul recover from? | don't kiow, but 
it might be fortunate thay PraeWave decided that they 
ant want to sell us ridios without additional 
Supulutiuns. Something serious to think abuul TAPR con 
HOW focus on gu) u technology into the amateur 
hobby ont da that extent, several prnjevls have bean 
slarted and will be pushed in completion. 


OD) dnother loi I have not mentioned the tallowing 
you in the PSA, because it was gill very tenuous and 
considered to he in ihe Wail and sas stagg for several 
months, Now that it looks like we might gel funded, let 
nic tine whint hag Happened. This last Augugt f New te 
Freemont, CA aud spent several days st Dewayac 
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Article subunsslon deute fiir apeiming tors: 

Spend 1957 Maren 15, 1997 

Summer 1897 dune 15, 1987 

Fall 1997 Seplemnber 16, 1997 

Winder 1888 Denarner 15, 1957 
Sodmbelon Guldellnes, 


TARR iy always iclerrstec in coud wey νννοντνhE,i/(h urn u eles dor 
pudſſeaſten 11 you hsv ae ides de un ariigte you would Like la . oF 
yOu, ot someone you kau. is doing somethings thal would inivrcs! digits! 
COMUNE, plese ge the cet H Mou E Can he spared 
with he Amateur community. 

The prefered format for Ade Pn ASCEL deve the preferred 
Steph ave IPGL of PON, Bowevin. ween acces many pepiilie 
iel processor and creplic fornwiss AM) subertewigms on diskette should 
he forded foe MS-DOS 
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Preaident’s Curner, continuvd... 

Hendricks’ home Durtug that penod We wrote and 
submitted = grant tothe Netional Science Foundation 
(NSF) conceriny d propos for TAPR to design and 
bulid a Spread Specerii radio tO eet Some uf their 
<ducaconal genvorking needs, which happens te he just 
like what we need on the amutcup radio bunds, Anyway, 
ihe NSF rant hasbeen progressing throlgh chaniiels for 
the Jest several monte and we should be hearing about 
the outcome before Dayton, LE the grant ia uceepled aad 
funded, Winch UHR wehave A very good chanceof now, 
we Will have some money to invest io Fescarch and 
deve(npnient ot a TAPR Spread Spectrum radio design at 
desiens that could be « significant cootibution Iv the 
antatour radio hobby, 'H wine 4 Lot more whoa we know 
the final starus of the proposal and how it wii positively 
Are TAN. 


The Texas ache Radio Socſety held ite Fall Digital 
Symposium this past Dugember in Avsiin, Texas, TPRS 
was kind enough to a. me to take up & considerable 
amuunt of presentation (ie discussing whal TAPR was 
going dod the ſuuum of Spreu Spectrum communications 
in regerds 0 networking end other interests, | was yory 
pleased la sce any members of nd) TERS and TAPR 
reset of the mocting, Me presentation was dont by 
pulling up my overheads overs witeless fink at 256Kbps 
ul my luplop from the Linux werver Sin on the other 
side of the toom. Very impressive Way o demonstrate the 

potential for fumute access We just nesd access to the 
le¢hnulogy al a price we can all afford Tr was very 
potitive to see the good furmoul al this mecliny and 
show ed to me that the future for rep)anal groups is nol ds 
bicak 2s many think ii is 


The grep g thy 1996 TEAS Fal Distal Sympotion, Awum, erat 


Dayton 97 is scheduled for May 17-19th. John 
Ackermann, AGOY, has informed us that we will be able 
to use the NCR facility again this year for the Friday 
cvening event. [fyou didn’t make it last year, you really 
should think about attending this year 


You will find in this issue of the PSR a ballot for this 
year's board of directors election. We have lour excellent 
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candidates runniuge for the (uct posiuons available. 
pleuse take. the time to voto, dithes hy mailing in your 
halſal or viu the electronic mea We afe making available 
for the first me- Tins is your rtnnity to select who 
its on the board and determines e future of TAPR. 


Until next quarter-and lots more funt 
Cheers - Greg, WDSIVD 


Call for Papers: AMSAT-NA Annual 
Meeting & Space Symposium 


The 1997 AMSAT-NA Annual mecling and space 
symposium will be held on Oct. 7-19, 1997 at the Airport 
Delta Hotel iu Taraato, Gptanio, Canada. This is the first 
call for popers ty authors who wish lo present papers at 
this event. Topics {ar all amateur valcllite disciplines are 
sought from the AMSAT community, Authors and tiles 
are pequested hy March Let with abstracts by June Ist. 
Final versions ure due by August 184. We also encourage 
those not ablé io artdnd, ia con der submitting a paper for 
publjcatiog in the Proceedings af the symposium. 
Submiusions and tnquincs should) be made to; 


Wayne Chandler, VES WHC 

By inlernetsveSwho@amsat.org 
By Nai: W. H. Chandler 

Box G, Carlisle. Onl.,LORIH O 
Canada. 


Message from the Editor 


My apologies forthe ſunſji ness of fhe last several issues, 
Hopefully things will be back on track starting with the 
next suc, The schedule we re shooting for looks like 
this: 


Sprig 1997 Merch 1§, 1997 May 5, 1887 
Summer 1897 June 15, 1997 August 4, 1997 
Fe 1997 September 15, 1897 Nowenter 5, 1997 
Winter 1998 December 15, 1997 Fedruary 5, 1997 


This schedule will get cach issuc to you in plenty of 
ume befure cach of the annual events (HamVention, 
DCC, Elections). 


There have alu been some printing problems with the 
last two issues (blank pages, mis · cut. eie.) IF you have 
received a defective copy, please contact the office [or a 
replacement. 

We're also looking for two or three people te help with 
the production of the PSR. If you ure willing io spénd a 
few hours each month, we have some opportunities for 
you to help TAPR provide a better publication. IT you 
think you might he interested. contact me at psr@taprorg, 
607-735-4266 (day), or 607-7333218 (cvening). Please 
include your phone number in any messages. 

73, Bob, N2GDE 


Hugo d 


TAPA Board of Directors Elections 


The following fair membels have agrezd ta ron forthe 
three available positions on the hoand of directors, You 
may vote for these iudividusls and/or any write-in 
candidates using the ballot prided vn the uexſ ſu lust page 
af the 565 r using the uu · ina election web pape du 
eluw), 


Deadline for bellofing ts March Gh, 1997, Board 
member électad will serve a Uirée year lem. 


The: following TAPR members have been udininated 
for electing this Ne io the TAPR Board of Directore 
Steg jones WDSIVD, wiSivd@iaprorg 
John Roster, WSDDD, wSddd@taprore 
« Mel Whiten, KOPF, k0fpxqitapt.org 
Steve Stra, XN, SUN. og 


J WO ‘ 00 
St ease Hen mo 


rel yt 
ephone. 794-0578 
Internat: e 


Abani dace 1977, Longndlly mi fn geg u 0 
TAPR's ettorts during the sroat TAPR TNC N developmen iu 185 
uud have boos tive cc mince, My primary twferest in t radio 

ay Communities 7 hove served ad ae Office on bod 
fem of V APE sinwe LONG. THis Iasi yr has necn a bat of posse) 
ome put into TAPR in tha ares of Sprent Spectoum tectnalogy 
otceptunce iy anmicwr tu. | hone w ger terre du order 10 
continge the Vsnous liilialives ther were Hen the pase several 


years 

If pod have any Eds, aiy phods ts Always A , by mec 
or my machine lam soll wortiog on my PA u the Upiverahy of 
Texas, Austin, but of least 1 am cow ABD (all but ditsenanen). | 
tbeck my Interne! mail daily. co than is the He wrap u contayt (ie 
Call ube of wile m= if you have input - we are always louziny fee 
folks o get involved or Delp out with problems. My www FU 
angleu? Boris are iy see LAH iopapve and prow A on orgummnon 
and ste mute edunalinnal loans disecminsiod (Ike Tom MeDermot's 
recent TAPR publivalign 


John Koster, WS000 RST Mamber) 
7621 Biske Drive = 
Richardson, TX 75081 
Telephone: (972) SAA 
internet: |kocter@rener.edu 

Abani since 1959, I've always bern inleretied In dgilal ſurma of 
communicstione Aanlug wit RITY wn 1940. The past 11 years | 
beve heen very active in pecket end wax deoply mvolved with the 
Tes Suppor Group uud elected de the T board, | wee tbe 
head of the Sufwere Group and supponed fhe Tec rt endo fr 
£989 jy 2972 Tam woberested in the development of rede am! 
mindem: for RE speed operation. 1 now Fun dle printes circuit hoses 
pl@uction issues wilh the loved beard noses LAK use 

I'd Fike in shank everyone fine thenppertunity l wN given ta serve 
a a boendrvember. Daring my first term as a bowrdmember of TAFR, 
1 fend (hard lave received morc than | wes able in give the organiza- 
dan Cuung the lo work with s oumbe: ofdedbretedand 
sepenenced at the datiowal level bag beet a lewolog, sod 
toending eqnerience | am asking you to clot mt io A Second term 
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et Pmay use u Enuwledye und expenenceto help TR meet 
ue OF improving (We Speed an serfyrmmance of the digital 
m 


Mal Whindn, KEN (Goard Member) 
9219 oss Ave 
Bridgeton, MO 63084 
Taleptione: (314) 739-7 108 
Internet: With) rorg 

My aaintedr n ue hegan wt age 12 with conlinued interest 
In wll i cut modes from hiph speed CW and Teletype to hacket 
Made I bave served us an etivcer tn yertous radio clubs and | um 
emen viceqwesiden\ of (he Missi Amateur Packet Society, 
Wüstung wilh MoamPS snd dr jen (s, [ was instrumental 
in doveloning (Me high sheeil back Of caster IMinois and Mis- 
Soul As atysdp for the MSS BBS n 5H. I He anda node operator 
Dari ewiich aad ue MO.CALIF worm bole, T remain aciive 
yd picket vruH¹j⁸é 

My interest in Packer Nad hegau wher St Lauts was chosen as 
dur Of Ube betu sites for LAS THC Tie was the beginning of u 
long cine Auen willy TAPE and engineering support in the 
Gevelypment uf the INC 1 aad TNC? And Ouiremly Supportiis user's 
Questions on TAPR') OO baud woke, As a uud member, I wauſd 
lber my pat eXperienceand imowledse tn making thuse decisions 
thut will help TAPR ine its anole ond vision io the cumine years. 

Profexivgally, ! have werles tir a lage wilccomnaicaiions 
company for the past 2h yeare vod Tam cuttemly a senior Gevelop- 
neat enyineer. It lb because of then qualifications That Task for your 
support towerd my eleedion in IAR Lord of direciute 


Steve Stroh. SGN (Secretary) 
19939 NE 16390 Sr 

Woodinville, WA 98702 
Telephone: (206) 281-5725 
internet; négn}@tapr.org 

Im 2) end employed by The Boelug Company in Seile, 
Westiggionad # Netwirk aad System Adminesular. m delt aught 
ta PCa and Menworking, and active an the Iuletuel since 1992, un 
comtied io Tou Soh who e « Kegisiered Nurso, and Father of 
Mer deR. ae four 

Fatt ity ace quid (het bined AN in the amt (9806 in the 
Davclarad, Ola aed shortly ater becontlaw Licensed. Advanced 
Packeis my preferred moe (9000 baud and faster, TRIP, Intcence 
cemnectivity), und j home tm get mare invnlvod in Amatour g 
Jalaſlte and HF Digital N uẽαiiνs in the est few years. In 
ame of the c Efe af tine Puget Sound Amateur Radio TChar 
Group, au ialosconl group iia) has comstructed.s network of 1200 ond 
9600 duud repesters ther run primay TCP/IP in Waster 
Washivigton, 

My inet Den with TAPR Wes a tent chapcreon of 
Tn Newrorking Special Lateret Gronp . seven years 
1800, thon Chairperson. he and Am for the PIHHARRL 
und VAPS Lota Communcwtiun Genfereacein Seattle I cc. 
“PAPR Souretary in le 199) atthe roguett of tho Bir Direciors 
aller! oppurently tao k ute tom) well wt the 1096 Pall TAPR Aart 
of Ditectors meetlig twas asked, nad acvepied die jub of ducunen- 
att on dur TAF Ry Sprewi-Spectrum STA, pe well us being dine of thy 
ia STA particlpaine T woe active iu (he formmuon of ho TAPS 
Worth Amenean Digital Directery, | cerrenily workin oo 
a propoeal ty ihe TAPR Bol (us lore! (US) ang international grup. 
wm formally otfilisic with TARR, 

Tani no ug “agains” anyolthe cunem Bol members whoac 
terme expo in 1997. My motivation for runglag for Boord of 
Diredore in pt / lo briny sume represeniating yw the RD fr 
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ibe Pacific Nonhwest_1 Rope thal my expencoce an d ut of TCP/IP 
will be u Hu addition to the BoD, N caltomely rund of hu 
vy Lave) ved with) TAPR ot Hu opitial time fur Amuteus Radin, 
when Amateur Radin s fighting harder than ever to piowe is 
relevance aud i n companion to other wacrs of spoctenin. 
m expecially proud of NAR dre uivolyement wilh the FCC, 

{ Poel strongly tht Ligitel modes should he the preferred 
“Wenspart’ n Amalanl Radin, jst N Ha modes Jkive Secume the 
Proferred “trinsport” id all types of commercial RF comimlnieatl oie, 
I'm panicularly looking forward to effective d video um! yatee! 
Tithe feel Htuuνñ thot Amateurs are there own wera enoitp wlan jt 
onmas to E haw Moves z Spiel Spe rum und 
that TAPR will nuve i work very hard ia “make he case” tu 
Ametcurs that it n truly in Amateur Rodio"’s eat lung term interest 
to uccommodure new digial meer en all Anvateur Ite uetclsa 

er lte ane eee about Anuieur Kudio’s future were 
denulea in my ait Pewnn'4 view ofPCC '95*, mubliibed in 
the Fall 190% PSR. If you agswe with those viewpoints, I would 
ptecane your vote ſo rect me tothe TAPR Saad af Directoy, 


Voting for the TAPR BoD Candidates 

Please fia the wiail-ym Ballot on page 31. At the Fall 
Bow of Directors meeting, the hoard voted Ww accupt 
ballowsby cloctronic means. Thik year, you Cap vote using 
the ballot printed in (his PSK ut by clectronic means usin 
the World Wide Web. 


TH Vols, either zend in the pape ballot of access 


bilp://www laprorgelec. You wil) be askul te give your 


membership number and check number which can be 
found lo the right of your membership Humber on. the 
mailing label of Uris issue, Lf you have problems asing the 
web page, conwet Dorothy st the office and we oan 
Investigate. 


We look forward to yout comments on this nr way 
of collecting votes in both uthtional paper ond newer 
dlectranic torn 


Paper Ballot is on Page 31 of this Issue, 


Welcome to the new TAPR Software 
Librarian 


TAPK would like to welcome Greg Eubank, 
KLIEV, asthe new TAPR software librarian. Greg will 
be taking over for Allan Finne, KBSSQK. Allan had to 
step down hecause of his n work commitments. 


Cireg Drings u fresh approach t what the software 
library could be providing and has u lot of new plans 
he lids been discussing. We look forward to Greg's 
Ienure in this positlon and Greg is alicady doing some 
major work on the Library, Greg can be reached at 
ki7ev@tapr.org for anyone who has information 
regarding Upgrades or comments on the software 
library area, 


Welcame abourd Greg! 
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F6FEB Web Psaes: FSE BBS Development 


Nichud Saur LAYSGA 
Nr Savegeyut u ng 


Hi! Re advised that FHF ABE has his own web page 
dedicated to FGF BB development: 


p (Afi, org 


There you will find informartan ahout the development 
status of FID DOS/Win/Linux versions, expected release 
fime, information about (BB forward protocols eic. 


‘The uc release (7.01) for all tines operating systems 
is que to te released sin 


New Modem for DSP-33 


Nae Wheatley, FAT 
We 


J uploaded a new modem prouꝶram for the DSP-93. It’s 
famed KS12V10.ZIP and ĩs on the tapr.org/dsp93/upload 
iirectory, The modem jel! 5 got that intercsting but 
some may find it useful as another example of 
programming techniques. Ii ic faurly well documented and 
could be ug as 4 template for a more exciting modem 
ar other S- applications. 


Features: 
> Bell 202, 1200 Baud APSK tone detection and 
gcucration. 
Pertorms HDLC Frame assembly and disassembly. 
+ Implements open squelch: carrier delection. 
» Conmunethon with modem uses KISS protocol 
over the DSP-93 UART link 
The KZV Gle should contain the following 
files: 


README. TXT — Illis test file 

ASIZMAIN OR! — Object code that is downloaded to DSP-93 
KSI2USER.PDF — User Manual in Adohe Acrobat formut 
KSITIECH PDF —Teclinical Description in Adobe Acrobat format 
KS127MAILN ASM — DSP-95 Soares onde file #1 
KSIZAIN ASM — DSP-93 Sourte Gale file #2 

KSI2AO1T ASM — DSP-93 Source code file #3 

KSIZIIIN ASM — DSP-93 Sourve code file #4 
KSiUTIOUT._ASM — DSP-93 Source code ſile #5 
KSIZKIN.ASM. DSP-93 Sour code file #6 

ESIZKOU 1 ASM — DSP Source cude file #7 
KSI2NATA. TBL— DS. i Source codc data file #8 
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TAC-2 Questions and Answers 


Tam car WWU 
WSA ut 


Question: 

You mentioned that the Motorala GR Uing 
pertumnumt u on he onder vf 20 - 30 ns, and the Gutmin / 
‘Trimble on the order of 200 mace. How docs Selective 
Availability [SA] affect all of this? If L onderstind you 
concetly, then SA should limiſ the on lime mark (OTM) 
an absolute ce ta approximately + 100 merers, 


Thus, assumlag à propagation of about | ne per Foot, 
and assuming 3 feet per mater, | would expect a 
propagalion error on Line order of 4- 300 ns. This gte 
with the Garmin / Tamble number. How dots tho 
Motorola improve inis number by un onder of moguitade’ 
Also, cun one assume that SA Giices an emor tbat has o 
moan error of zoro in the long mn? It so, maybe the 
Motorola soitehow averages over a period of He to 
lower the dbsalule emor. : 


Answer: 

No — you can do much better than 100M = 300 nsec! 
First — abe à look at some of the plot on my tip site, 
Although aleph i still down, I've had the disk mirrored 
onto another host, 20 it ts available there: 


ftp:/7ouotes. usfe.nasu.gov/GPSAotally wecuratcclock/ 


The parformance figures | give are RMS values, und 
they teler o Operation with tho existing GPS 
constellation, SA and all. The UM“ SA Spec is a 
3-sigma (essential peak-lo-peak) value, and lhe average 
is muller. The value teteis to recovered positions, and ate 
essontially the definition of the performance of cach of 
tie OFS satellites. 


The teason that me ONCORE is so good is thal ti un 
be operated in a onde Where the user can conn⁴in the 
posidon to be known, and ſhen all pscudetange deta jx 
used in 3 least-square: sense in solve for the Clock: In this 
case We have only one unknown (hy local meviver’s 
chick] but arc obscrying N satcilitcs, so we can achieve 
an improvement of Satt N. . This works becaune (he SA 
dithering is not cohetent belween the different GPS 
Satellites. I call this gera- Od operation (as Opposed du Me 
more normal 2-D anil 3-D operation of the GPS reve) 


Then we achieve additional improvement by 
Hme-domain filtering. Any isolated 1 PPS pulse. dertyed 
from GPS nas the nad of Sa. plus whe u tumenial noise 
ol che rreriyct, plus other crrors. Patt of the ONCORE“ 
insiramenial “noise” is a ~A second, 194 nder p-p 
sawtooth dus to the fact that the LPPS pulse ia donved 
from zero-crossings of 3 -i MHz internal oscillator. 
Obrervations of SA show that il ĩs 4 band-limited 
With s zeta vollic ſungaurm mean; ihe relevant periods 
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500 nsec 


Packel Siatus fegsier 


range from) a ſe seconds (0 «1/2 hour All of these effects 
arc minimized by making the (cal MewsUrement span bo 
avetaged over the longest possible lime interval. The «20 
nsce rcftrs to x few hours of yr rau. while a shorter 
interval yields more (ike -O nsec BMS: The plots on 
nleph/boutus serve to IMistratd this porn, See in particular 
the plots name oso". Af — the two plots show a 2 day and 
men 6 Week campatison against he Hydrogen Maser at 
the Onsala Spaced Observatory in Sweden. The ftp server 
alao shows similar rasults at other observatories around 
ne World. 


The ſower cogt Carin is not as Pood. In nadilion to a 
—2 bet sysrimand ies it shows discontinuities at the 
k-to-paak level (my fp server, aswell is 
the arliele in the recent TAPR Packet Statur Register 
shows the Garmin ormanec), The Garmin is a 
sequential recaiver thar daes strange things sometimes 
(Wilue cs The abfupl timing distontinthies), and at cannot 
be consvainod in posſtion (except har the height can be 
fixed in a 2-D" moda Henge the Garmin products timing 
at levels comparable o those you indicated, but 
DEFINITELY not ss good as you con do wlth a “proper” 
receivert 


Question: 

Concerning the accumey of udding & GPS stabilized 
«tal oscillator... Wat Hits dhe absolute exrur ty Ie-9 or 
e- Ts fh basically „ MHH ip the loop filtar time 
constant hat ou noeds to pick to Keep the oscillacer in 
lock! Th seems likely Un if one picks u longer time 
conaunt, then ſhe gitſer que o SA (and othorthings) would 
wyerage ont co towards zero, However, the langer ihe 
lime constant une picks, he muri: sitlery the oscillator will 
105 ne To s own instabliry. fs my Thinking correct on 

iz 


Answer: 

Biaweully, your explanation is correct. But let me give 
a bit nono sgh int tie issues, and ien discuss what L 
plan to do» 


If you Jagk at a c GNA. u EXTREMELY 
clean on eh pervdd stutulily. (ens to hundreds of psec 
at Tsou), MUCH bene than any of the GS receiver 
Just how good depends on the quality of the crystal 
fred nti, 


Where OPS since ix that the Jonp-ierm performance 
MFPs The Aa pacaato s or all the Cesium standards 
onboard he satellites, nnd thon in tury, the ground-based 
compimeons of the agoreoale consiellation clock with 
respect ſo the ensenible of nd atthe US Naval 
O tv, that dH the Rational masterciock. 

My meakurémenta an tht ONCORE show that at any 
lim junger (hun u few hours, CiPS yields the ~30 nsec 
perforatance (oy ~300 nere RMS with the less capable 
Garou). 
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To put in some numbers, 36 nsdc at Obed hOwr) 3600scr) 
= }rldel 1. Perhaps your HP106 is goud onowrh im yield 
bis performance with a - hour iy Urne constunt 
rhaps not. But it shout easily make 1:10e10, Since the 

armin is no] as guotꝭ by an odor of magnitude uu smc 
it might be used with a cheaper & more mortal crystal 
oscillator, it can probably be used al the fe level, 
Clvarly, the properties of the opo mam Gilter depend on 
both the GPS aust oryetel oseillatay characteristics. 


Tuo TAC Osclilaior Gontrotfer (TOC) we are working 
On us he nexl phase of the project is designed to alluw the 
the user to “ofose the loop.” We want average (perhaps 
inasomeawhal fancy Giller) lor humber of ſinie |pterval 
measurements, Prom this we derive an analog correction 
Voltage that qin be used iu steer the crystal, 


We have worked out a clever circult dajay BCD mic 
nyultipliers Wat can handle boch a heh resolution (tsi dats 
D/A conversion und the necessary division of the a 
roferenoc to I PPS. The original plan was vs de this ip 
off-the-shelf CMOS logic hui the entital chip (4527) was 
A tit un Show dod ithe boara mal estale tod ννννẽù, d 
have done an initial cut at implementing Ine slesign ins 
Square pragrinmabie ASIC, 


Clearly the Wote-interyal avefoging aud fitenag 
Algorithme ate hest dun in a ru computer E nas, 
we ars considering the Parsllax BASIC STAMP 2 Cor (his 
mask, In gude do having cnough CPU power 
self-contiined in a small 24-pin DIP package it has an 
internal time=‘intervs! counter (albele wat wily 2 u 
sesOlution) that makes for a simple design usable at the 
oed lovel. This meets most aniater needs (1 He uf 
frequency cant! at OH) For # higher resolution 
version, the same ASIC would be used with a belicr 
Time-interval counter. 


The current idea ſaſter we ger the TAC our ie doar) 5 
thar there will be s 2nd PCB, also 3"x45" in sive and 
Plugging inte te TAC, that wall constitute the TOC, it 
will melidd a (relatively) cheap etal ofa)llator, hut better 
onculalor (Vike yous HPLOG) gould be mopnnad off+board 
The TOC will have the ASIC, STAMP CPL, and some 
othor suppor citcuitry on it 


The ini TAPR'TAC offiring wall be fr the IAT 
circuit board only. It will be olfered in 2. Davors — 
PRO/VAM. the AMateut version will have ny Hove 
parts neselsel Lor minimalist support of the GPS20 (or the 
older ONCORE BASIC). The PRO option will add the 
pitts thal support the Motorola or Trimble receivers un 
possibly «more efficient switching power supply. The 
PRO version has additional low-impedance, lah quality 
buffered ontputy also. The basic TAC-2 circuit, board 
supporta all the options and it is pretty trivial to upprode 
from AM tw PRO nen Inter dare fadding ports ani 
changing a fow jumper from their default positicns), 
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Multt-Casting 


[Recent discussionsan BRS-SIG have. been about how te 
improve network HH] by multecasting. (Mull-cast. 
ing is Wher messages Are received by multiple stations 
Shintraneausly.) Here ate some eécerpts from that dis- 
cussion} 

PACSAT Broadcaat Protocol 


Tins Cancun Set! 


nN 

I have ud the PACSAT Due Protocol for some 
ime ana S ARS sranon and from what | have been 
heuting in he group, it is applicablt in many ways to fit 
into the ourtent rerrésirial system using existing 
equipment. Hundreds of stations can sinvulumecously 
receive dau iu paralic! without being conmmecied to the 
server, In maby cases, | Gin receive Les wothoul ever 
oonneiuiy io the PACSAT server, hecause somebody 
clsexoqucetod the same files and my tun captured them 
Before it had do send a request Ji vertainly teduces the 
congestion drimeatically, while inoreasing the efficiency 
Of tranafcrring data ta the masses in me d , you may 
have testeten portion of u file from somebody else's 
reyesl, thus, the sofware will) opty request the portion 
that is missing since it ce track of lhe missing holes, 
Ralher than requevting the entire file, your ataticn will 
only rut the holes H Hud to TH) what yeu have already 
captured, | can say ih have e, Megabyte 5 las 
And remeived bm in u few scconds, he cause | cupluredt 
all the data om ↄther requests, bur! was only nusziny 5 
small hole gut i the cadre ile lu this way, the software 
Is very eficicnt. 

lint addition, y can selectively request files for 
dowalond on 4 very selective basis with theequation fle 


‘The equation file is used to aga file for a download 
request action. 


For those wishing in rend more about tke PACSAT 
hegte please inv ug the [ollowing sites: 

WWW OmRaLory 

put. org 

‘The following file gives very desctiptive details about 
the PACSAT Groadieaal prodecut: 


fp-aiisat.org/aMsat/satinlo/packatpacdoc.zip 


PACSAT Protocal Spec. 

Karl F. Larsem Kat) 

Schlieren erie 
This js from the AMSAT file pacdoc.zip which 

contains a wealth of information on how PACSAT works. 
Aer is iaborently a broadcast device, It transmits 
Ham an light, ond an users can hear it at the same time. 
To Oplimive the Av. downlink time, we are recom- 
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2 the use of a broadcast protucol. This protocol 
ados Liforination in the busic AX.25 quta frame to pr 
any SAtiAns. te meke simul lanpons ase of = single file 
download session. When one station in Mary find be- 
22 the current offvijal clement sels, there i6 wc need 
of stations In Tarmte and Minny) to cdo the same, they 
should be able do nuke wee of tic information as rt is 
Guenlinked tO Matyleed if they are all in view H the 
salellite u Ine same time. To make ast of # brondeasted 
frame Of dita, each frame mut be tagerd with the File it 
belongs 0 and the position Within that file thir tho dale 
longs in. 


Therd should ae, be edGugh information fi 4 suilion lo 
determine if it jet all af the dats belonglug to a fly, dnd 
nat to request that juxt the missing parts of Me He he 
metransmitted The specsfication tithed "PACSAT toda 
cust Protocol” Gesetibes 9 method of providing thir ad- 
toma) Hongrie. 


Wilh a browdeast protocol, a gryundesition ca νιν, 
muniter the downlink and accumulate tiles of date Since 
files gathersd in tis wey will inve deen unwelichted, the 
format of the contents u nethe Enuwae to (be Weer, For 
example, if ons asked for a file of NASA format achital 
elements. one can mee 4 good cocky thal the resulting 
lle contains NASA tormatrrbilel elements. However, if 
nn file ls copinred. its coutents may net be 
witderstandabl: simply Tr wspoction. Sure odcehowal 
information, such as & file name, data type, deseription, 
creation dotc, cic, muy Be recited, Rach Drubdcasied 
file, therefure, needs u fonder in eatundardt format with 
this (nfurmeation, 


The specification tiled “PACSAT Pile Header Defini- 
Hod” descrifce a method of providing thes formation. 


We hape that the brondeat protuco) promoles efficient 
use of the downlink It should reauce the number of 
requests for files of penetal imicteat ſi ahuuld also reduce 
the uplink loading. since u broadcasted file dues no 
receive an ack for gach Frame or eroup of frames. In the 
best caso, Only une “ack” ls sent for en entire Ile, and that 
would be the request ti / aiop broadcasting it 


Ever though thesky-te-gronnd link iy broudvast iu natutc. 
the grounc-to-sky link fs nut PACSAT “secs” mu 
ground stutious at one time. Fot thin reason, a coudected 
mode, non broadest file transfor methial is also dofined, 
ct is bed in the paper on AA File Transfer 
Level 0°, 

From this it's clea) that want | Se es necessary 
elements are present, | noticed the for that the basic 
AX.25 packet is modified to cantain data neccsswy fora 
Woadcast mode. Can Clover and the other “made for HP 
forwarding” Nardware/sofovare work with 4 modified 
AN. 2 packet? [t's clear it works fine With pluu AX.25 
but} don?t know A thing about CLOVER or PACTOR. 


Using the PACSAT Protoco! 


Maven W, ke. Pereira, IVT 
E brad bealthaeLore 
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Nah thé only difference betwern a plain AX. 25 DI 
frame and an A ame is the PID. xf 
plun AX 2S and OsBR fin PACSAT. Anything ¢isc 
telaled tothe BACSAT protocol Is in thc PACSAT frame 
header which js pan of the DATA fietd of the AX. 25 
framo. This methnd i¢ the aime cocapsululian meta 
used by other prowevls moaning aver Ms such a 
NET/ROM, TCP/IP, etc. 


The Ofiginal PACSAT brouticast protocol does have 
most of the characleristics we arc looking for. II it 15 
Goplemented over X. 28, it inhents some of the 
deticiencics of the AN 24 protocol, however, it is Seill 
much Me effien than AX2S connecter! mode xuuu 
AXIS, oven in Ul mode, is not very eflictent, hut we 
Already have tic [Gols 10 uh i us it i ond test tuo multicast 
euncept in HP, and higher bunds. There arc several 
ple mentation for user software: DOS, WH Mae. 
and Linux. it uscs a momma TNC in KISS rede. Initially, 
tesseability of Ge current software should he strongly 
considered in iny point of Mew. 


The PAC SAT protocol also works very well in 
uli ·duple i depends un how the server isimplementod. 
Hono mauual requests arc dont by the client, all 
Iratentisstons from the client to the server will happen 
glu after u PB: frame ot an OPEN. I Zu frame. The key 
here iu this case is how the request windows are 
seheduled If the server goes wo RX mode right wher the 
“invitiation for request” frames are seni, there is no 
problem, | have tested this 


am planing io test ine PACSAT multicast engine on 
HF ina few weeks, At this point | have it working at 9600 
bps on UHF wichuut any serious problema. If anyone is 
interested if pariicipatiny, let me know. You will 
necd v 300 bps packet TNC wilh KISS, and WISP. or PB, 
or SatLink. These software packages were originally’ 
designed lot the PACSATs and can be found un the 
AMSAT FTP server, Once the basic stuff is working, L 
plan © implement strver-teserver commupication ani! 
add support lor other TOR modes, 


The way it works is more or less like this: 


The BBS €tports the messages to be mullicasted to 4 
Sle The [ite c then broken t several smallez ites with 
PACSAT headers, cach one cogging one m 
Information wbout the message will he contained in the 
heuders. Things bike rom), co, subject, BID or MID, BBS, 
er, Will all he In the headers. The receiving station 
ee requcis an updated directory or header) 

om the server. Then the receiving stabon parses tho 
directory and compares it ia u local equation fle, This will 
allow selection of whal messages Or bulletms io receive. 
Alter the sulections are mace, the receiving stuuion may 
request messages or bulletins from the server. 
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The imporiowr ding 1s; all mansmissions are framed 
followiig he PACSAT Wroadcist protocal, No 
succesfully received tramus are wasted. Frames may be 
received oul of sequence one today and one tomorrow, 
bul it docen't Maller. 


The server Wil! periodically tuns mit a list with all the 
ions an the hropicast (multicast) quæuc, This wil! 
noten all reeciving stations When i i tune to request hule 
fills, directory, ce new files, 


After « mussage of hiillelin is tucchved, un impart Glo 
will be huile qd the BBS can leport jt, 


What do you chink t this procedure? Any ideas or 
sUgRenlions dtc Welcome 


Disadvantages of the PACSAT Protocol 
Dirk GITLA 

IF you haven message that is to be sent ta more than 
one plaice AND each of thuse places can work the sonder,, 
tc i ha been chown by many poeple, in Meny swdics 
that i is MUCH more efficient o muhicast, This ix 
particularly true if you gel ine protocol correct. In essenur 
you Can show that, for a reasomuble network, you can 
Multicast to N stations With an average of jist over two 
inessages (total), i.e, if takes just over wo messages to 
reli distribute a message to any number uf stations on 
w reasonable nétwark, Thete re a Tait Amovol of 
caperrentmion likely To be requiged to scaly e v 
this nil: Tor HE (ores frequencies) 44 the fi gutes reter 
tu ethemmet. Hut dun 't axe chat as an excuse nat lo bry. 


A number al people have come up with Satable 
pft. inclading me. but the only one in daily use 
nde, is MO PACSAT protocol FMT docsn’) count 
because it muy qoulricasts the headers, nom the whole 
packet iel. These ic o rumour that the DPBOX people 
ue some sort t protocol as well, hut I have Hever sen 
it fp use 


personally don't think that the PACSAT protocol fits 
in very well with ground based communications although 
T know it has been Suvecssfully used in thar role 


One of the complaints that ws Hequentiy vyiced fs that 
ine only thing people think of (on packer) is HBSs. If all 
that you want to da is shift Mies sround then the PACSAT 
protocol, while over the lop in implementation. is 4 
perlectly adequate model, The problem ts thar there are 
several god applivdtions which tend to getignbred which 
are nat Pile transfer orvented such as DX cluster 
notification, chat ctv ic. all these things ate Sores 
served esing whal | Sjall call Group Communication 
(GC) (rather than Multicast whwh ts really just one 
mechanism lur doing cid). 


There are other things which could be done with GC 
such as distributed datatuses, process migration. the List 
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g neatly endloss, None of these is remotely file-hased und 
ſhus the PACSAT model is not, direetly, applicable. 


Your comments about holes being filled is exactly the 

int about u M protocol, this is purt of whal itis Abt. 

ut we should not yet bogged deen in looking at file 

Mansſet Tho PACSAT implemaniation is capable of 

being modified easily su hut it works on top of a peneric 
GC pratocol, 

If you would like furthet efiticisms, they ceiver on 
some of the assumptions ol the protocol about lilu names. 
As you are obviuualy aware, the Glename. or handle by 
which s file is diatingmshed onboard « satellite, i 
cesenfially u number. This number works fine in the 
contest wf a yory few originating stations or BBSs (or 
AAtellites), but d wcale well on the ground — who, 
what, orhow src filenames hei, how does this bicname 
fhowever generated) querespond with d message, is ¢ 
message file” 


In the days oF GEUFO (the first pcoson that | know who 
wai dving expenments on OC u couple of years before 
PACSAT) ified to slve bis problem by passing the BID 
thru à ene Way Hsxtion (actually 4 CRC-22) to try to get 
a fairly untque identilicr, but this didn't prove to be 
mlequate, Even Tanenbaum (Modern Opcreting Systems, 
ero.) Unding that a 56-bit cpaAity as he calls it, isn't 
enough if the network is big enough (and ours is BIG hy 
his stanclards). 


in conclusion, yes We need Group Communications, In 
the arcuutame, I fecunmend some vif the pupers on GC 
whieh-you wil] Bnd on 


Dipy/www ance wl) 


You won't get amy source unless you are really an 
uduestional astablixhmienc. Bul the pupers themselves are 
compelling evidence of the uttecttweness of properly 
implemented 7 


Mullicaating with OPTNT 


ne Ewaldx, YOHRM 
duct tage rh 

DPTNT does indeed implemont a PACSAT style 
hrowdeast made server (and also n client). Find it at (with 
source code lor ham uke}: 


http://www. snufu.de/~wahim/ 
DPTNT is a mec BBS mo lot Lanex, | might add. Very 
powerful, 


Multicasting with DPBOX 


For thone following the multitask discussion, | set up 
DPBOX, 4 very good looking BES software package for 
Linux aach hen road the manual, ft is well written and 


Pages 


wivesdetails and examples of h.] i d things, in English, 
Here is what (he DPBOX manual says about the DPBOX 
PACSAT moder 


The uprtodare Wost advanced faiture of DPBOX is the 
builein PACSAT Broadeast Server and the Broudkeuse 
Receiver. 


The PACSAT Greadcust Mode was developed ſer w. 
Ines. Dut t works well terrestrial too. The leery o Loa 
usualy many users fread ou the seme Giles of e BBY, PP 
would be Hul more cFAcenrif iho BBS "hrosdeaste’ tic 
Miles siroultanconsly to all Gudeweted wets, 0 KF channe! 
toad. wall be lowered dramatically. fu practice, (his means 
that = local BBS alfers u secund channel. 9600 baud dite 
speed recommended, where 24 buurs « Gay ell Incoduly 
mails ate Broudeasted!” ine epegial protocol. The Gles ave 
repeated, of r on their age. New filet are 
often retransmitted, older ones less oftes. With edu 
Oerma mail count, z e ſuue of dbgul A minutes 

(he Giles of the fost 28 hows (5 peasdpable. This ninank, 
ibul a user stats te ce j], fur cxample when foun 
home, and about halt an hem Inter, he Has all new files 9 
the day on his own systers. It he st ſuneũ for or 
lio hing the crenve to cotch N Tiles, tou, bul wsuslly, 
ey wore réceived by hin the ny before and therefure 
deferrel Note that the user doesn't need u ttang m et tor 
thin mode, 20 this is fine fur SWL» too, When the user 
uns lo write meal, ae tas lu leave the broadcast He- 
oy and connect to the BRS on anther chanel in the usual 
way, 


Take'S mutes du thin aout (lis ture and ĩts irn nien- 
tions fur the ct radio n, Assuming that about 
QW) percent of all traffic is the rondout of DOS filcs, me 
diygpeaters will gert a lolol ure time and Pendwidth wilh 
nis ſcchnique 


DPHOX includes both sides wf this AMA mode: The 
Server and the Keeciver, NEVER USE THe SERVER LF 
NUT ACTING AS A LOCAL BBS, if will ede ad 
inredible amount of ORM! Nurmully, you only ahguld 
usc the Receiver. 


Received files ate sorted in your own HH. accoiding to 
the sclection mechanisms with REJECT HOX, 
RUBRIKEN. BOX ete, 


(me word about satellites and DPBOX: in general, ihe 
protocol uscd on L. 2 and KO-25 is ſhe Some us within 
DPBOX. But note: duc to small sized aniennes never 
cuuynt a wanic file fom thuse satellites. I cam promise 

it works all right. A main problem is the reque ai mode 

a feature that is not used terresirial (here, distorted data 

blocks are resent aulomatically in the cyclic time slices 

of the BBS). So better dow L use DHH ix interactively vn 

(he Satellites. Bul it should de OK for monitoring. 

So lhe he says. take some time lo think about the 
“pplication of the PACSAT protocol to BITS wse. Ns sure 
interesting. I haven't got DPBOX running yet. I herd to 
see if | can run both DPBOX and TNOS in the same 
computer under Linux and share the 3 TNCs now 
connected lo TNS. GOD! 


Mugs 1h 
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Mors on DPBOX 
Jnachto, DLAW KY 
Sechuricitvedarfu-pertindy = 
tym the uuthot of DPBOX for linux. 


‘With intcrese | read the thread about multicasting (nice 
word. who inverted if’). 


We have deen asing it al DBOGR in Berlin for several 
months now i pian u the mew files of the ANS to the 
use In my opimun, the PACSAT protocel definition is 
ond of the best he,, AX,25 itself) we Nove if Amateur 
vadin. It is Hy able ane cau ren it and it has very 
lowoverbead. 


t does NOT need a full dune channel. I am not sure 
if T would propose to ase it on shorwave frequencies, hut 
A perfect application ould be to maintain one BBS ar a 
prominent iullside to broadcast on VHF or LH to fill un 
the BBSs in d Wide aten around tho central BBS. This is 
Ine tar (ood distributed bulletin, but not for private 
nails 


My printary emen when implementing the protocol 
ii the DBS software some years Ago however, was 10 
minimize local dig ier lud from userreadouls, At that 
time, we hd 700 logal users on the BBS, but only 1200 
hps ce ports, § did aot Want to invent 2 propnertory 
prolocol because you need user clients lo make it a 
success, and L dd want U rue chent programs for 
each esisting operating sysiem, The PACSAT protocol 
was usad by AMSAT forsome yeark al that ume, so user 
clitnis existed, After studying the complete 
Hocumentarion, was obvidues thet one could nol write a 
“smarter Hi., FAC SA broadcast protocol is really 
cactellent! 


IUmpiememaam might (ok A tal iH ot first, but it 
voy Leeobly that bard. It H pe “lors implement it this 
Sunday” - protocol, but it offers wonderful flexibility and 
aclear design, unlike many that We sec in amateur radio. 

Lease wnte me if you feed assistance setting up 
DPBOX/TNT, my email has changed, it is 
jschunp@?izedac fu-herlin.de. 


Quniplete archives of dH 221096 aro in ftptaprorg 
(sti) in Jinux upload folder), ftp.ucsd.edu (still in 
incoming) und Itp. funet. fi. Current version number of 
DPBOX is v. Gg.. of TNT v0.9s. 


Project homepage is: hitpa/Ayww.snafu,de/—-wahlm/ 
newest Sources are first released here. 
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The Automatic Position Reporting System 
An Overview and introduction 
Atte Booted, N2ZRC 


Many of you have heard discunsiins about 4 packet 
radio proyram called The Automatic Position Repofling 
System, {also called APRS.) 11's a sysiemwhich, nike 
PHBSs, nodes and Dx clusters, uses am unconnected 
Protocol io tramamit your exect position, a symbol 
dvnoting the ty p of scion N running and g brief 
comment bunt if, ge uses diregt 
krybtard-to-keyhoard “chatting.” has iitecton-finding 
capabilides. and much awe. 

How docs tt work? in a ] e lum yon ana 
psckxt which contain your callhign, cn at latitude and 
Iongitude, norman un Vol tansmiiter's power, your 
antcuna’s height. gain and paliérn as well us u brief 


comment af your chovsing adyng with some symbols 


nereszary to mike the system work With this in- 
formation youl station appear griphicnly ons map 
facially, ae iN Series many Maps) Ou the monitor 
as Would otber stations that are on frequency. Since Vins 
is an UNCONNECTRD protocol, un-, packels can be 
rept io a mimmum 


Cenmder e When vue cunmect to s focal station 
using standard AX.25, you send » congect request to tliat 
slation, they acknowledge that pacer, send You a 
cg ed packet whch yuu miei then ackoowlulge The 
sum thie’ happens with EVERY packet you, or the other 
station, seads, With APRS you only send ONE packet li 
convey your information, II u apt rycoived ov the first 
ugusmission. APRS retransinits using a decaying time 
delay (that ig. che second packel iy vent twenty Accs 
wfter the Hast. the third forty scoonds late (lie Fourth a 
wi vute later, the fifth nvo minutes later etc until. afiera 
day, you're only sending six packely « day!) Thus mukew 
more eſicient use of the frequency, 


APRS uses (our different hints of iwpeaters, which 
uso tho aliases RELAY. WIDE ECHO and GATE 
KELA V stations (the default setting) aré hase stations 
used io digipear Inw-power HH and mobile stations, 
WIDE stations will digtpcat packets addressed either to 
their speci fic callsivn or the generic WIDE lu olher VHF 
statious and WIDEs, An ECHO performs a sintilar 
lunclion on HE wad a GATE divipcats either from VHF 
ro HF, HF to VHP or HF to HP. When sctting up ARS 
for Your location you i set your dipipeater path based on 
the situgtion at that OTH und where you want your 
information to go. When using APRSDos (and soon 
WinAPRS and MacAPRS) for keyboard-ti-keyhpara 
communications, which are the only comms in which 
ACKS are used, yu can also set aliernate digspearer paths. 
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Not oni does this direct your mtssape Via the shortest 
pile rule, but it aso reduces RN. 


The piogrum also inlerfores with popuhu weathes 
stations such as those made by Davis dod Peer Brothers, 
thus allawing for real-time weather dala which ts 
uvailuble al the touch of a key. The potential for this 
dwing à SKVWARN siuation is obvious. You'll get 
Wind speed wad direction, temperature, cajatall amounts 
by the hour and 24-hour period and, in some caveß, 
barometric comings. Such weother data can also be 
coterid mantially {fa station has theantormation but not 
the hardware. 


There ts also a Direction-Finding mode which can be 
ised by stations with either u eum or omni antenna! 
When she “fox” Hu, stations can call, hy voice (on 
another frequency!) or keyboard their beam headin 
anden Signal svength, Using the anlennd gain f gutes (or 
There tations, circles ary drawn on the map. The “fox! 
will usually be located where these circles cunvergc. li 
you have one of Me many doppler“ antcnna systems ft 
can ahn be UN 


If DX-ing is your \hing, there's) also a DXM 
which also aves the U protocol by simply monitoring \he 
BX oluster Frequency. As naw spots are posted, they 
dppeanon the map With their callsign, Their location is 
oral On the callsign prefix of the spor. Obviously, since 
you're not conNceted to he chistes, this fen meant as a 
replacement to your nm AN program, and you 
cai (SEND meseayes, you cautuetave them (the program 
will Hag yours and display (hen when Asked) U's just 
another io) fat your county- of cor Hunting offorts. 


It, like mc you have a Giphal Positioning System 
(GPS) receiver wilh NMEA-0183 output, this too, can be 
wlilized with ammeing resalts! Your mobiſe or portale 
postion can be icgufariy updated, Using such a 
“sland-alone Wacker” you don even need u computer. 
All you'd need is an HT. TNC and GPS! Think about the 
possibilities for such asetupin something ikea maraihon, 
walkathon or ever for somcone shadowing an important 
offierl, 

APRSDas was written to be able io run on just about 
un PC compatible computer from the latest Pentium Pro 
down (a a lowly 8086. Heck, | know several people thal 
unc will 4 Hewlett-Packard HP-200 palmtop! Maps are 
Available from a largs- scale map of the whole world to 
extremely detailed street-level maps. There's even a 
msil-reflector about it to which you can subscribe. Ii s lots 
of jun has may potential ARES /RACES /SKYWARN 
ses and I'm sure you'll enjoy playing with it! 
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Stun Horaepa, WA ILOUT 


Mr NN? 
pr yng) wal Los 


An Apology 

{ apologize for the brevity of this column, Hectic 
holidays, the flu. and a major can\puter rem (some of 
it occurring srmudtancously) is to blame. 


Current APRS Software 

There was a flurry of programing activity at che end 
of 1996 resulting jn the following vetsions af APRS 
notiware: APRSdos 7. 7H MacAPRS 2.7.5, ancl WinAPRS 
1.2.3, At the rate that the APRS authors update their 
software, these version numbers are likely ta change dy 
the time this Sue print, hut ac a public service, I mention 
the currant version numbers bere for those who may be 
Playing wath older versions, By the way, you can fetch 
copies of the current versions of APRS from frp tapt. atg 
by following the path of /tapr/S1G/aprssig/files, 


WA1LOU Web Page 

The WAILOU web page (www taprerg/~wallou) is 
ap and run mag it oaotins FAQs on various topics 
invlyding APRS und GPS. The FAQs ure 
works-in-progress because they are being continwally 
updated tw refevt the current state of the art. Seeg you 
there! 


Getting On Track With APRS: 

Getting On Track With APRS ts the lille of my acw 
book that was published by the ARRI oarlior this year 
All the APRS software authors (Dob Utupings, 
WSIAPR_ Kesh Sprool, WO2Z, and Murk Sprcul, 
BIC checked whutd wrote, so what you yead are fost 
the Tects, man. 


The Tuble of Contents of the book in (1) Whut Is. 


APRS? (2) History OEAPRS, (3) Herdu ar (4) Software, 
(5) Getting Around In APRS Maps, (6) Picking A Path, 
(7) Tracking, (8) Adding Objects To Maps, (9) Keyboard 
Cuminumications, (10) Displaying Other Dara (11) 
Direction Finding, (12) Monitoring Telemetry, (Lz) 
Monitoring DX Cu, (Appendix A) Mop Making, 
(Appendix B Glossary Ol Terms, [Appendie C 
Canwnands. Also, cheek out page 153 far my Heat - old 
daughter's interpretation of APRS using Kad Pix un her 
Macintosh ci, 


May Your Paths Be Efficient 

if you ate in southern New England, anvwhere est of 
Jowalown Wolgott, you can find my APRS digipeater 
station (WA1LOU-}5) on 145,74 running some favor of 
APRS 24 hours per day. As soon ys int spring: weather 
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arrives (as pH bo the first day of spring) I plan to 
raise the Migipeater’s antennn ty about 1000-feet 
ASL/SUL4ect HAAT and replace its c bor better 
coverage of the Quad-State Ares, Send me u packet und 
say hello, Good-bye, until then for see you at Haun]. 


DGPS Tests In Baltimore/Washington Area 


That Chay, WalWl 
+ Jiwi Ghent. og 


This message is to inform the APRS uscts in the 
Baltimote/Washington arta that I've re-inatituled the 
W3IWI-15 bigh accuracy DGPS heneun on 145 7%. 


First, let's define DGPS (Diftcvential GPS). Your small 
GPS recetvat works by obtaining the lime (for positicn) 
wnat frequency (for velocity) data H veveral (at (east 4 for 
0 J. O position) GPS saicllites. The Uming is mewored 
with o precision of shout 100 nseo and the frequency with 
3 precision of about 0.1 Hz relative to the clack owallator 
n Your OPS receiver, To get u 3-D position/velucity you 
need to Observe a 4th satellite iu “ger the recelver's clock 
and determing its frequency offset. The timing 
mocasurcments are usually expressed undistunoc units and 
are culled pseudy ranges (PR); the Trequeney data is en 
called povwdorange rate (PRR) or apparent doppler offset. 


Your reoeiver munches on the PR/PRR Anu based on 
atu tranyinatted by the GPS satellites (AL 50 bats/s, in 1500 
bit messages SANT ONGe every 30 scoonds, i“ 
high awouracy Keplonan elements, fine tags, mformanon 
on the offer and rate of the OS satellite s atomic clack, 
etc.) to produce the position veloeity imat. The 
accutacy of the ese mate is limited by sevens factors! 

a. Inaceusagies m the broadousr Keplerian elements 

b. Inaccuracies In the hroadkust Clock models 

c Delays that the Aignals xpenence passing thru ine 

jonaxphcre and troposphere 

d. RF Multipath at the recerver 

© Inacearocies & H nun your reeciver 

f. Dilation of precision because the spaceeraft fo qh- 

server goomerry is impertacs and changes with timc, 

Trem (a) und bj ure iu pan because they depend on 
measurements made on che Hund wu instruments that 
have all tbe crrore, in because the pliysical models 
don c acuni fir everything {Like the Keplerian elements 
pot fully accounting for all the Relativistic curreotions, 
Sdlar radiation pte ure n the natellte, inacouracies in the 
exevity model. che}. Such cesors can amount to 2 few 
nieters jn position, 


The most serious (ah stb) error te that the DoD 
intentionally degrades (he apacceraft's wtomic clock 
performance and may nat zend the world's best“ 
Keplerian elements aidet tho policy known 2s Selective 
Availability (SA), The most signilicunt SA crror is the 
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Uithering of theclocks which redulls in useis Soe ng their 
position wandern ud by up to 180 menera and speed 
errors of 1-2 Nec, even When Lined, 


The concept of DGPS att mp tf fix Several of these 
errors hy deung the [ollowime: 


J, A high-quality receiver is set up nt a prπννE˖ñt sii 
and ite position ry eswiolished aceanate ta a few m. 


2, This receiver nnly uses The visible GPS sacel litte to 
Sve fat clock ctrofs and assumes U pdsition is knew 
punfuctly. 

J Tho PR and PRA errors resulting Fron these 
eesiimprions ate then broadcast off 6 sepanle radio linka 
fo Lines ped minis 


The accepted format for thi: DGPS data fs specified in 
documentation published hy the Radio Technion! 
Commitice, Maritinie (RTCM) oad RICA (Ammreraff). 
The common format iy offictally named RTC M SC-11)4, 
hut is waually just colled RT CM. The data hits are bing 
Siving encoded sil (othe GPS 40 bps downlink wit 
30-bit td (24 daly Bits, & error correction bits), 


RTCM SC-104 dad is now foutinely transmitted a 
GMSK data (usually LO or AN bite per secon) by the 
Count Guard in ie 280-320 kHe range from sites every 
few hundred km slong the U5, coast and inland 
waterways, DGPS dats also isvommercially avathible on 
subcarriers of FM bromdcast stations 


Tiexe DGPS signals Wo mure ton just remove the 
effects OF SA Since Me feceiver what generates the 
porregion data is using the same algorithms and data 2 
ihe user to perform the orbital dynamics calculations, 
mall errors in the ephemeris cancel gut. as dv cho iu 
the clock models 


IL the DGS site is within about 50 km wf you, the 
almospheric corrections are similar at both ends. Henge 
the effects al the ertois (2)4(b)+(c) fo to a large cent 
cancebed, In cant Zero-Daselig= tests (noth the 
DGPS generator receiver and (he lest receiver operating 
from the seme Antenne, hupefully prodsoing a known 
answer), L have sern sub- Meter performance fram the 
Motorola ON CORE veceivets und at levels of a few 
meters from a Uatmin GPS-45 with RRR correction 
messages arriving ever} 20 secunds 


About 2 years 20, 1 put the WSTWI-1 3 DGPS beacon 
on the vit an 143.79 and operated ſr several months 
The commercial sccciverd was use to peneraic DGPS 


bits Was needed elsewhere, the radia blew up end the 


antenna came down in an ice storm, I've recently 
re- insijunud the service. Here is the seiup; 
Site: The Goddard Geophysical & Astronomical Ob- 
servatery (GGAQ) ucar the intersection of Po 
Mill Rd & The B-W Parkway, AL OGAO, my group 
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opcrates fhe ODE permanent GPS site for the Titer 
nutionul GPS Service for Geurlynarmice (08 The 
GODE antenna position is know al the mm-level with 
respect to the TRE (International Terrestrial Refer- 
eoce Prume), and the antenna has a multi-port RE 


power splitter. N 
GPS: The N MSC signals are generated by a 
Trimble 40008 Geodetic recoivenoperaung fom 
the GODE antenne. The receiver's clock ip derived 
{rom un extomol Hydrogen Maso) Atomic standard, 
accurate and stablaarlevels of 1) 10614. The 4000556 
generates RTCM SC-104 bits at 4800 bps and is act 
Oh A Inessage Tate Of 20 eανẽi7. 
The above widgets and facilities are cleatly 
non-amatcur! The amaleur interface is a» RS-232 
eumncetor at A bps), 
~ Amateur Conventional packer station (TNC-2,1C-27 
radin, Sdb gain collinear antenna up 307 tower). 


* 


When I ad WSIWꝗI-I3 on last tine I Sent DGPS data 
once avety 30 suconds, digipeatiny thru WE4APR-L, The 
30 sevund rate proved a bit tod slow ond the AR -I link 
Was tod marginal, $o my plans are lo usc 9 20 second rate 
with no digipeaters this time (also, APR-L N off the air 
now), The coverage arca shovid be 30-50 kin sadius, 
includiag Baluimiere, Washinglon & Annapohs. The 
DGPS date are (1 Hamea addressed. W3TWI-13>DG0PS. 
‘The RTCM SC-104 station 1D te 0073 (decimal), 


As you monitor the UNMROTQ trames, the FTCM 
dats wall ore 25 a tundom string of te ehareeiers. 
Wohin the 3f-hit words aro mans n pscuda-ASCH, 
6-bit mitbles are padded to f bity and all the resulting 
charucters are aon-uscr-hoatile (L hesitate fo say user 
friendly since they ate gibberish bicroglyphies') in that 
they atc al! priotable (yuur seréea Won't cloar at randum 
times snd there should be na bells!). 


You can use the WSIWI-13 DGPS data by just 
plugging your TNC int your GPS receiver and enabling 
RICM (meet GPS receivats ewpect 4800 baud dats). In 
my cariler tests, I was able in get performance of fe 
meters at my home QTH about 25 km from the 
GGAQ/GUDEsits When DGPS is running, you will find 
that your l'm stopped but the $*%S#@& GPS still says 
Tm moving 2.3 MPH” problems will disappear. We 
haven't tested it for a lonꝝ time, bul APRS software used 
jo suppor) DGPS date just line, passing UI frames 
addressed 10 DGPS on io tho GPS receiver. You'll know 
ils alive when you ace W3!WI-12 beacons. Please send 
ses especially if you are able ty make use of the 
DGPS dow 
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Maul Newhuul, ADTI 
Wl lupe an 


Several years doo TAPR introduced MET CON, « 
lelemelty and contro! ye m. Unfortunately. a ν m 
ts no longer available fur new applications. This paper 
destnbes the METCON-2 system, a roplacoment for and 
wn improvement to the original MEPCON aysi¢m, 


The METCON-2 system, ix Linctionally sinulir to the 
1 METCON system, however there ate some 
differences. First, instead of using a 4inglo-chip 7 
the microcomputer system, METCON-2 uren the new 
TAPR Universal Controller 8052 (TUCS2), This is a 
smal) single byan! computer that & capable of moaning 
ASIC with a rudimentary Ale system (as well ae 
asembly coded apphicauuns programs). TUCS2 has ben 
described in previews TAPR documents, 


Thy METCON-2 system consists of several hoards, 
some of which ure optional, In is most basic fom, 
METCON 2 consists of & TUCS? controller baad and a 
METCON-? personality board. These bvo boards 
recreate the original METCON Rinctouulity, whieh & 8 
bits of binary overevoltage-protvoted jopurs, [7equency 
counter for each af the binary Inpuns, and d bits ofeontrol 
output, Additiondly, MEVCON-2 will provide the ability 
lo proyrum the system in RASIC for advanced ano and 
Meaasoremunt functions 


One em missing fram METCON-2 im Wye isolated 
lorm_A (SPST) ralay contacts. To S muncy and space 
METCON.2 provides upon oallector ounnent sink gun 
steg Of dry selay contacts. However, Tor those 
applications that require dry relay contact 3 new 
MULTL-RELAY module hos been designed This mud 
is designed ta conncet directx to the METCON-2 
personality board and peovide § relays wiln form C 
(SPDT) dry contact outputs. An additional change 
provided by METCON-2 versus the urig I, METCON, 
as requested hy many uaers, M (hab all connections to the 
outside world are by means of serew tet nals rather than 
the lever Wire-compression tenvinals This should 
improve iniétconncetions in those environments where 
vibration 12 problem. 


METCON-2 will he Cully compatible will: (he origiial 
METCON VTF (Voltage/lemperatunm to Frequency 
converter) Module as well as the A/D aug to digita 
converters} Module. 


In addition lo the modules described olive, we will 
have a now module available soon whigh is called the 
"Heavy Duty Relay Module” As ibe name implies this ts 
a relay module that can control a large current circuit (up 
% 20A at 1S VDC) This module is compatible with thy 
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drive crpability of METCON-2, METCON of any signal 
source that provides ot le ast d voleeand 100 uA of current 
anv 


WE plan to bayc thé MISTOON-Zsystem ready to demo 
at (he Dayton Ham Venton in May af 1997. 


In addition to the modules seseribed above, we have 
wo othenmondules im thy dosign table. 


One mociuſe Ix a send) expansion 1/0 module that 
provider an ack{itianal 16 hits of binary input and 16 bits 
Of brnury ou(pul. Theve modules can be cascaded to 
provide an ating yndimited number of binary /s. The 
module cin connect to METCON-2 or perhaps a PC with 
proper software Ag. this concept is just on paper a 
this time and has no scheduled completion date 

The other module je d dig VOM-like module 
fiat can report measurement yslues to METCON-2 or a 
Pt Again. this concapris just on paper at this timo and 
hue no Scheduled oomplotion date 

you have questions hut uny of these devices or 
vould like do help wich ihe dosign process by means of 
developing solyyerd, laying oul boards. testing or other 
activities, please let me know by email. My address ts 
ud /7icttapt. or 


Messages Os: BID, MID and LID 


Atle ) Marin 
unt Ned ates 


Mank Oiddbon, ]. 


The following questonsand uswers may be useful to 
Anyoue Who would like a relatively clear explanation of 
mewnhe Ls 


( avked the quesons and Hank, WORLI, provided 


answers in Clear detail. There may he disagreement, but 
then the World isn't perlect, anymore. 


Question: 

T tit lo confusion on my part as to what the “real 
BID" is ot why there is both a MID and a BID if only onc 
unique ID is really needed! per message. 


Answer: 

The BID ts unique to the BRODY of the message (thus 
the same BODY moy be enwrod by different people al 
iiffcrent BRS systems, butonly onc copy will ever appear 
avs gives BBS.) The MID ts unique to ANY message 

An example: 

Warm enters a message with BID ORBS-297.M at 

wilrli, al is msg N 

BID; ORBS-297,M 

MID: “Message 2) at WORLL" 
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W7Qay enlers # message with BID ORBS-297.M ul 
Wax in. it i meg 


BID: ORBS-297.M 
MID: Message 39 % WA7SIN” 


Mote Wat the disploy fommal of a MID as undefined, but 
me display format of 4 BID js just the BID text 


Sa sets say thar the [it messags forwards to HAU 
before the second une does, Ii then becomes (for example) 
message 397 at N2QAE, L that it's BID? Ne, Is tat it's 
MID? No. So uod Dave a LID Lc ID) which in this 
case Is: 


LID; "Message 397 at N2GAB” 
Plus the BID and MID: 
BID: ORBS-297.M MID: Message 7! at WORLI? 


Ifseme BBS allemprts to forward the second message 
to you, it is Tojscted because you alrenly have that 
message BODY, knows by BID ORDS-297.M 


Question: 

Io I've asked this beforg, but it the message on the 
PERS bas thosame unique ID that it ata tied out with, how 
do we know thatjt did aot create a duplicate getting here, 
even il there was 2 character dropped somewhere along 
the linc (possible c mation link problem, including 
the computer COMpott/UART)? 

Answer; 

Well, there ts the problem noted ahove, of the THREE 
Wentitics oF a parucwlar instance of « message, ANd the 
very same Message, in some other instance of it's 
existence, may well have spawned a duplicate. 


Question: 

If the unique III is different when it gets u my BRS, 
then a dupe may have been creattd and who knows where 
that will route to. 


Answer: 

Yes, that's right. 
Question: 

Is there cnough daly available in the message ſo be able 
to detect that typo of ID change enroute with software 
and perhaps be able t identify the probable cause of the 
change in the *ID? 

Answer: 

The only way to do more checks involves message 

caiteat Signatures, 


Comment: I hopethatthe above will provide some food 
for thought about the whole topic of message identity 
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New WINSS & NT Packet Programs 


Saki, SV2RO 
av2iy@ev2rant tl el 


SV2AGW's New Packet Radio Program 


Anew era in put radio programs ts here! The AGW 
Windows packel program written by George 
Rossopaulos, SVZAGW, is bete. This pragram does 
anything a packet user would probably want and tuns only 
undder Windows "95 and NT. It doesn’! run under DOS. 
The whole dec consists of (he following programs: 
}) AGWPE.LXY ~The Packet Linge” 25 NV W calls it, is the 

TNC drives progyami, This is the prograd’ in which we have to set 
the right THC parameters. 

2) AGWEWD.EXE This program serves ile Unuttended mode for- 
wuiding, Ie tp ibe aH FH ,t Gunster belween us and 
the BRS. Your presence tn front of your PC, or ut home, i not 
indispensahle. 

x — {tn (he HIS Met aa Oy persona! e 

1 

4) AGWTERM. DLs 5 terminel provram, for real-time connce- 
(homs, with any we would Ike to voanect to. ‘The Hu /¶,E“ 
features Wiuiry tuns tet ung I APY 

5) AG WCLUSTER. EXF, for thie automatic Cluster commection, We 
do not have to connect to the local Clustet manvally, This ts done 
swlocuuticully by hts progr, 

i} is cxtremely easy to set up the ptogram. Thus an 
sstaliation Gle is not needed. Despite its case of 
i siallation, SVZAGW says thal his progrom is made only 
for the “power user,” the one who unts all the programs 
he'd like li ust sitmultaneuuxly, in one single pack! 


The progtam works wilh any TNC in KISS mode. For 
the time being ft does fol work with Baycom- type 
modems, but formunately SV2AGW has plans for setting 
Ht up for them u well. 


The prograny ig in public doniaw for Radio Amateur 
use only and can be downloaded from the Interne! with a 
WEB browser at the following address: 
hitp://www.forthnet, gr/sy2aew 


You can communicate with SV2AGW-George, as 
well, by sending hin u message at: 
SV2AGW@SV2RAM.TSL.GRO.EU 


You can also get the program hy sending him two 
formatted IAM diskettes, an SASE envelope and 4 IRCs 
if dent from Europe, 8 IRCs outside Europe, to his home 
+ soa G Rossopoaulos (SV2AGW 

oorge ul 
- 8. cee 4D ö 
Thessaloniki-Macedonia 
GR-54250 GREECE 

Check the Internet site menlioned above, as SVZAGW 
bas plans of writing more packet programs based upon 
NORD-LINK code supporting NODE and DAMA 
Operation, and capable of PACSAT communications via 
this NODA, 
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Have you évef wanted to know if mere might be a 
Packe! BBS in u distant city where n friend lives? Or 
what the frequency is of the Packe(Clusier stilion in 
your afca? Many times it isn't easy to find out about 
digital services in a distant area. In the past, dine Way 
io gel (bis Information was Ww Consult the packet 
listings in the American Radio Relay League (ARRL) 
Roper Dirwolury. Bul that's gow s thing of the past. 


Tu late 1996, the ARRL announçed that they will no 
longer publish the digital listings in the 1997 edition 
of their Repexter Diteclury. TAPR President, Greg 
Jones, WOS VO, anda team of volunteers representing 
a number of regional groups quickly defined and 
develuped un ull- clretronic World-Wide-Web buscd 
feplacenient, Known as the North American Digital 
Systems Dircetory (NADSD). Visi URL: 
https//www.taprorp/directory. 


‘The NADSD is. comprised of information provided 
by regional, state and local organizations, as well as by 
individuals. This allows information to bo maintancd 
and updated more frequently than if tt was published 
annually in a book. Individuals ate encouraged lo give 
their dara ta the appropriate regional group for 
submittal to the NADSD. However, in simations where 
this is not possible, data from individuals will be 
uccepled. Registration is A required step for hecoming 
a recognized data provider and is donc electronically 
alao, (URL: http://www. taprorpg/directory), 


Data providers [fom 37 States and 5 Provinces have 
provided dats v far, Be sutt lu look trough the lists 
for your aten and let your regional club know if 
something is Missing Or ineorrect If your state is got 
listed, try o find the “official” listmaker and tell 
him/her about the NADSD — and if you can’t, 
consider submitting the data yourell Data is 
expecially needed for the states of Alaska, Hawail, 
Idaho, Kansas, Kentucky, Montuns, Nebrauku, New 
York, North Dakota, Rhode Island, South Carolina, 
Utah, Wyoming, provinces af Ontario and Manitoba, 
and all Mexican atates, 


All systems using digital modes ate Welcome to he 
listed in the NADSD for Uniled States, Canada, and 
Mexico, This includes Amateur (digital) satellite 
gateways, Net/ROM-TheNET nodes, TCP/IP 
gateways (fo the Internet and multiple frequencies), 
BBS, PackciClustes, and APRS. If itis o digital system 
(excluding personal mail drops) it is appropriate for it 
to be listed in the NADSD. 


The purpose of ihe Digital System Directory is nol 
to manage, coordinate, or regulate digiuiſ syalems, but 
is to provide the must Up-10-date and accurate listing 
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of diyivil systems er is Regional groups already 
supporting the NADSD project include: TwinsLAN, 
Texas Packet Radi Society, Ohio Area Repeater 
Council, Puget Sound Amatcur Radio TCP/IP Group, 
Northern California Packet Association, Northern Illinois 
Packet Radio Frequency Council. Indiana Digital 
Experimeéenters Association, Central Lakeshore 
Expenmentér’s Digital Organization, HogNet Packet 
Radio Assertion, FCCC Sysupy Associution amd the 
Missouri Amateur Packet Radio Society. TAPR 
encourages Uther regione) groups d support this project 
by contributing dats for their respective areas. 


Data formatting for thi NADSD this year will be the 
same an that used hy the ARRL in previous years — 
ASCII files. iab-delimited fields. All field definitions 
remain the same as in previous ycars. Some additional 
ficids (defined in the on-line info) have been added for 
future use and ate optional this ycar. For now, all ficlds 
tan be viewed by everyone in the future, the 
contributor will he able to specify which fields cannot 
be viewed publicly, For now, data contributors arc 
cautioned to submit only data that they are willing to 
have publicly vicwed, Daw contnbytors should 
carefully consider if they want to list backbone 
Treqocacies, 


For further information on this projeot, io sce the 
on-line lists, or fo review the “frequentiy asked 
questions” (FAQ) list, visit the Web site. You may 
subscrie to an e-mail list, REOQIONAL_FREQ, on 
which digital listing issues are discussed. You can 
subscribe vis the TAPR Listserv at 
bitps'/www.tapr.org. IF you do not find the information 
you need at these sources, conticl Carl Estey via e-mail 
(walequiatapr org) 
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Packet Radio in Education: 
integration of Packet Radio into K-12 
Gifled and Talented Programs 


Geyle Tums 


This ix the secth of several articles thas will appear in the 
PSK concerning ue uud be reli and jer povential 
wt K-12 educalitnnt! die ut Thee papers were 
assembled over several summers of teaching u vradudte 
level cult at the University of North Texas Mury 


marks te the Te cas Center for Eeagnonal eohinolony 


Jor allawlig TAPR te reprint this fafayvmiarion Asparcof 
TAPR's goal i educuilon, we hope that these ayrioles will 
be ditswninated? fo a larger group that cua tke the 
cunceply and ideuy tea nett ate or final application! tun 
Plementation. 1f you lave a teadher-or eduewtor as ¢ 
Jriend, ploase pass these articles alohg. 

ter Jones, WDSIVD 


Reprinted from) 
Tones, Grew (ed), Lnfising Radio- Hase Communics- 
ing Toole imo the Cucroulim. Texes Conor Cr 
Educational Techniningy, 1995, 136 pages. 
http / cel unt. edu 


Many public schools must provide special 
sducmional opportunities Tor siudents Classifica as 
wified aud talonicd One opporrumity which would 
certainſy he considered unique is Packet Radin. The 
purpose af choosity the gifted and talented group 10 
begin using Amateur and Packe! Radio is to develop a 
method of miraduceng ie ine the schools. We fone, 
(iting thc prorcua of Using (he cyuipment forthe giſiod 
and talented classes, all students will feceive a EHE 
dm the techouwiogy 


Fach teacher H gifted and tale med Studen in i 
Red Ouk ISD i, reiſumed io attend spectul inservice 
tivining sessions thet foots on lenching strulegies and 
teaching sugessnions for is group. One such training 
program could be developed to study for the Codclesa 
Technician License uNamination. The teachors would 
then supervise Variqur ,es wer amateur radio 
Before they wequire (he license. numerous Activities 
dould de initiated fron) monitoring amateur radio 
activity 

There ore presently thige elementary schools ia the 
Red Oak 18 0 And a fount to be opened 1994. These 
sthvols have grides R-. This Would be art excelent 
opportanity for nolworking the grau levels Wovdg \he 
schools 

Kingergatien may need to conrentime on Voice: 
communurcalion beciusé Writing skills al this level are 
very limited, The pifted and talented students aro not 
Separated from me Other tudegts during thelr school 


Wiler 1.997 - issue #65 


Packet Stelus Register 


day as they are in the higher grade levels, They ate usually 
given individual directions or added dimensions tw 
tegular assignments. These students could be the 
meuaderstursofclassmatedialogue, They ud keep record 
of the trequentꝭes on which Commymcations ye mace, and 
liken o uſher brodticasts dunng fret · choice activity sessions, 

First grade pified 2nd talemed clasts can ctmunue to 
Wivance nh fac activities as in kindergamten and expan 
those tc: include an intraductory discussion of nid weves: 
and satel) ies. Tuward fhe ond of the year, when their writing 
lls huve begun to develop, some shor E-mail mrs 
fo the other first grad= gifted and talenied classcs could be 
‘ent. Greer coopershon with scheduling may be necessary 
wilh voice communication since separite class times arc 
sclieduled for gifted ani talented classys beginning in first 
grade. 

By con grade, Ove uudenu aun write E-mail 
ligen OS NOAA uu dic weather petionns, and 
monitor other froquencies. A syste of pan pale might be 
initisted with the other second Hude Olled and talented 
Aludents. 

Third and fourth grade gifted And Uibeoled students con 
continwe With the suggestions for Fret and second grade and, 
if equip iy avilable, bein petting satellite images and 
(isuussing geaghiphic films and wedlher patterns Gorn 
vjsial images. Tun ancl fourth grade students may also want 
to bein ststewide correspondence with other wird anc! 
ua snide Students tirough ROSE, TeaNet, ur NETROM, 


Sumo students Might show an intorest in obtaining thelr 
nw amateur radin license by this awe Assisunue Gan be 
Loune throu d conthels dunng their wifted und talented 
olan ‘Thore is an Ellis County Amateur Radio Club which 
cond ler adj stange n the salads, 

‘Technology funcis at this ume ate being used solely uo 
cquiy? und uykiaks Onur nips zn all ihe schools in the 
(istic Wim lied resoutccs, m be dil cult to acquire: 
my of thes: finds which arm considemd:te benefit. grratet 
humber of gude. However, special und ate set aside ſur 
gifted and talented programs, The nocrssary equipment 
could be purchased by each school and used by all grade 
vel Fir an talented Sue Fach Sc will nexd to 
eim thy moet appruprine plivement of the equipment, 
‘The equipment will certamly not be restricted and students 
not in the wood and talented program should be induced 
lun Ue equipment and technology. 


Thete are na cssennal elements for gifted and talented 
aue, The audents are to be challenged and regular 
curmicolim enhanced. The teachers of We gilted andtalentert 
students Nay want ta mectregulany ſo coordinate activitics. 
Tiss neilvities will include language are curneuluny g 
writng E-mail messiges, 4oignod WY lies, vνiN cs, 
Seography, and perhaps even math. ‘The possibilities 
seem endesa and the upporin nities worthwhile, 


Wir 


PACTOR Mode Demodulator Test Results 
Marvin Berntelo, War MAD 


An investigation of the data speed of the Pactor mode 
bas made ust of un Au Foree Military Affiliate Radio 
System High Frequency for mote then two years. ‘The 
frequency used for this test series is approximately 7.9 
MHz but the actual assigned frequency cannot be 
distlosed- The tests have been made between 4 MARS 
Member in Kansas sending ASCH files to the Member in 
New Jersey, a distendt of juvt over 1000 mites, 
Transmissions have been wodorteken on d fixed time 
schedule withour regard to the HF propagation 
conditions. The Gret test cach day is beld st 1340 Zulu in 
the morning and the second test is at 2330 Zulu in the 
evening. 


This report is the second one of a series that will detail 
the results of an extemave High Frequency Pactor Mode 
lest. The First report was published i the Digital Journal 
and the TAPR Packer Sa Rexister| ||. bts unportant 
to point out that this Jong serias of Pactor Mode tests, 
which started in April 1995, 4s still continuing. The object 
of this program, is tu loam more bout the Cirgwits used 
in the demodulator which canvens the audio tone output 


of the receiver into DC voltuye chunges required by he 
computef. The pactor mode eg usad only as 8 tool thar 


accurately alows¢valuation ul the transmitted ASCH fle 
daia speed and in this way, io determine the effects of 
changes in the System or circuil. 


As of the date of Ilie report, a tom! of sixteen 
investigstions have boon completed, cach of which 
consists of 25 lests. Each teat involve ane Kam to Ram 
run to obtain the propagation data specd, und then a 
second fun of the system under invostigution, 
Approximately J. & byles of file i sent twice for each of 
the 25 tests, or about (SSK bytes Gor cuch of the 25 testy, 


In this long investigation, o different TNCs were 
tested a5 wel] us sid bests Of demodulator which used 68 
mH toroids with changes in he denwlulator circuit and 
the use of a digital signal processor. Two tests which 
compared tho performance gain with the W9GR DSP. 2 
wnitan the filter and DE- noise mules, when used with the 
KAM TNC, one test with a Timewave DSP In the filter 
mode on the input ofthe Kaw. The MFJ-1278B operated 
with a switched capacitor filter and also with the WOGR 
DSP Bilter, In addition, teats were made with à narrow 


band commercial unit, with md without the use of the 


W9IGR DSP ‘filter, The lose test used a quariz crystal 
demoduistor to determing if filtering and detection at 6 
MHz would result in significant specd improvements 
The audio tones were inpul W an LM. f 490 balanced 
modulates chip, Liltered in a six crystal 6.0 MHz ladder 
filtert, detected with a two crystal HesNνẽ.iut discriminator 
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and a dus! operstional amplifier used to increase the DC 
yollage levels. 


This vestigation sg NOT concemed with Pactor Mode 
HF DATA SPEED, dut amor the speed results allow far 
ihe c ov Alemion of changes in the demodulator and 
systems with the resulting effects upon data speed. 


Reference Date Speed Results 

The data speed depends o a large degree on the HF 
propagation condiiions as well as he presence of noise. 
It has been determined that ORN, static, and the natural 
nine lum High ting Strikes, is especially destructive and 
results in large dectcascs iu Sd ecil Duc to these causes, a 
reference data speed is réquired for each test, and so a 
Kam 4% Kat trinsmissiun isu part of every daily test. To 
prove conclusively that these added tests arc required, the 
Kam to Kam data ee have heen shown in the form of 


4 graph. 


Figured shows the pulled average data speed for the 
Kanto Kam iraistnissious from the start of testing. April 
1005 ta May 109, ‘The plotted data shows a decreasing 
speed fom April to May bul alter July there ia a steadily 
increasing dota speed Tor the rest of the ycar. 


Deer. Befreesce Tete Ioeed Besulte (AAR o> eA 
Sytet/Sacete 
3 


r my yas 7 00 eee , de: h . aks ops may 


Tho Kam tu Kam reference data speed peaks jn the 
Mouths af January and carly February duc to lack of ORN 
antl bow dVerape signals. During the last part of the 
Month of Febuary, speods (looreased due to lowersignals 
stronpttis. From March lo May, speeds decreased both due 
to the beginning of spring stormy und decreased signal 
strengths. There were no tests ade during the month of 
June, 100 due to vacations. 


Thé average pictor dat speed for the whole tes 
interval of one-year is 1112 bytes perminute During this 
test period. 3.4 million bytes ul test files were tranamittcd 
trom Kaasus lo New leise The average signal strength 
over this period of time wes 2.6 S-units. A iert was nado 
With @ Measurements Corporation standard signal 
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generator which indicated that this value of signal strenth, 
2.6 Ssunits, Was equal to 3 mictavolls. 


Table 1 

Ostes Stondard Deviation a Signal 
1395 Bytes! Minute S Unis 
08 Agvil - 22 April 249 80 
D Spe- 00 267 57 
O7 Mey -2! May 27 
11 July - 2 wily oie a5 
C2 Ay 20 Aug 20 ra. 
21 Aug - OF Sept 261 70 
04 Sep -20 Gap 235 26 
7 Sap 07 Oct 25 20 
@ Ort 22 00 931 13 
7 Oer -07 Nov * 15 

O er 265 2s 
tc - 17 Dec 25 24 
1054 
IN Dee -05 Jey 222 27 
05 Jan 20 dan 237 50 
25 Jan ~ 09 Fab 182 fa 
{0 Fab 25 Fab 35 2é 
26 Fab 10 Mar 228 28 
15 80 284 25 
M Mar Et Apr 234 zd 
De Ag - OP May 2 22 


Table | lists the slurting and ending uuies of each Of the 
fests, Ihe wlandard deviation and the avenige signal 
from the startin April 1905 to the last test in Mu 
1996, The standard deviation i u Calculated value whi 
indicates the splesding wf the individual test 
meusuremedts of the Jula speeds. 


The average signal sijrougth was determined by 
observing the S-moter on the lc n- As transceiver duting 
the test, tukimg the lowest and highest rendings. and 
averaging Mem. This was done every day, and finally the 
test average Was calculated from all the mdividual 
readings and is shown tm ihe Table. 


tt i impentunt do observe that the standard deviation 
retulinys ero relatively uniform, with ag average value of 
DAL bytes per minute over the 1A months af tests. The 
lowest value is 192 fur the period 21 Jum. to 08 Feb, when 
the gyrrage sig, strength was . S-unſts The highest 
value is 340 betes per minute danng the pened 24 (ect, 
w (7 Nov, when the average signal was weaker al 1.9 
S-units. There a a direct correlution between strong 
signals ant low standard deviation values since wader 
those conditions, pact data specds are high with Vine 
varianon que to noike od propagation changes. 


Demodulator Test Results 

The [ollowing. inlommnhon conWiis the tesuſts of the 
investigation of the components of the demodulator chat 
Ware corsiructed. The ist ofthe G4BMK software pactor 
program, RMK-MUL'TY, wus continued since it allows 
a Very simple interface to the 346 cumputet senul port. 
The sceond sevtion of the LM-558 dual operanonal 
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amplifier cusily supplied the fequired RS-232 vollaye 
levels. 


There were unrelated systems thal were included in the 
year of (ests so io avoid confusion concerning the results 
of this work, it hus beon assembled into an ordered 
document. While a new circuit was designed and 
constructed, the [jyestigation continued with other 
systeins. The second part of this report, will deal with the 
ala msults af the investigation of elements of the 
experimental demodulators that were constructed for 
these: tests. A very simple circuit was built to evaluate 
changes in this circuit with any resulting inoprovement in 
me daa spd. Six tests were completed and the following 
table has the information on the circuit and the percentage 
change in the data speed compared & the standard 
refersnce obtained with the Kam to Kam test. This speed 
was normalized to 100% so that the infot mation then can 
he 1 to thal obtained With the experimental 
circuit, 

Tost Number Refaranca Speed Demed. Sem ——Ditteranca 
" 1201 Sytesimes Bytes/min 


(035 u 9.7 N 
2 S2 Hi Pivs 2.0% 
11s, AZ 1249 Pus 40 
4 1s eis ut 45% 
2 1255 1827 Fivs 4.4 % 
6 109 ee D Plus 10.8 
Test Number Experimental Circuit 


I. Two 88 Mn toroids, tuned to 2) 10,2310 Bonz Driven 
by an NPN emitter follower transistor. Output of the 
tuned cifcuits rectified with half wave diodes, Dual 
uperationa! am) pliicr used to mise voltage level. 


2. Input to (H) with R DSP Filtes. 
uit modified, Malt Wese changed to Full Wave 
Rectifier DSP Filter oot esed 


4. (3) Circuit added to input. soft, diode clipper and 741 
bard clippes: DSP Filter not used. 


5. (4) Circuit added after fies, DE operational amplifier 
consisting of DC restofer iu reduce fading effects of 
une of the tone frequencies. DSP filter not used. 

6. (5) W9GR DSP filter added iu input. 


The DSP equipment used was che WOGR version 2. [3] 


Conclusions 

I. The simple demudulatnr consisting of & mH toroids 
and half wave diode rectificatian was about 10 percent 
Slower (han the Kam. 

3, With the 1992 version af the W9GR DSP RTTY Filter 
mode used on che jopur of the simple circuit, the: data 
speed inercased 12.7 percent. Thal system ran 3 percent 
faster than the Kan, 
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J. The siniple demodulator cirouic tyne regutigation was 
changed fram half-wave id full-Wwave aid the data 
speed increased mora than when the DSP Filter was 
ied, ‘Tho relative data specd increased by 12.8 percent 
aud was faster by 3.1 than the KAM, 


d. The so fi/hard clipper circuit was added ta the full weve 
woch fied simple demodulator and that resulted in 414 
percent data ape increase 


J. The OC Realorer, a lorm ol Automatic Threshold 
Control (ATC), only increased ihe datu speed by 0.4 
percent, 


6. Finally, after all the circuit modifications were made, 
ihe WIGR DSP Glice was avain used, and it now 
resulted in a A percent c increase Therefore, with 
all tho changes and use of the DSP Filter, the wial 
incrense in speed of thy simple demodulator was anly 
D percent. Further, tie higheat data apeed for the 
experimental demodutator was nly 10.3 percent faster 
than the reference speed of the KAM. 


7. Willy a very simple demodulator circuit, the addition vl 
te DSP Miter resulted in a relutively large increase in 
data speed, As inyprovenents were made to this simple 
circuit, Whe DSP unit did pot he ce the sume perecnt- 
age p inetease, as would be expected 


Onde ag itis important to undetatand phal Hi] 
valuts uf the datu using the pactor mile, ie m the 
object of this long Ser iivestizeion, Il is tu curn more 
about how ine damodulator design can he made 
to Increase the data speed un the prenenvuc ve dots and 
weak signals, 


Next Report 

The next report will contam information on the relative 
speeds H the Ram refcerenee compared io the use of the 
LM-S45 Phase Locked Loop Integrated circuit and a 
unique new design in which the filtering and 
discriminator luncuions tr donc ut a frequency of 6 Mbt. 
There will also be information on the WOGR version 3 
Digital Signal Progessir add its performance with the 
Kam ‘TNC as well asdome data on the MFJ-1278B TNC, 


J wish to acknowledge the huge amount Of effort by 
Conrad Steinel KOUBR/AFAIVP, Emporia, KS im his 
meccting the scheduled test times. He has been punctual 
and reliable und willing to interrupt his own personal daily 
fife to get on the ait and ren the test files. It has been A 
‘pleasure for me, to have him gurticipate in the lang tern 
investigation that is still in progress. Without his help, this 
report on the work could Mt be published, Furthermare, 
I wish to also acknowledge the help of both auf XYLs. 
We would forget about the schedule occasionally and they 
would remind us Of the ime 0 we could complete yet 
onather vest, 
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1 -High Frequency Purformance Of Two Different Pactor 
Systems; Packet Status Register, Tucson Amateur 
packet Radin Carp, Winter 1996, issuc #61 


High Frequency Performance Of Two Different Pactor 
Stem, International Digital Radio Association, 
Digital. Journal Volume 44, Number 3, March 1996 


2 Schnedier Systems DB 5964, Asheville, NC 
28813 704-274-4646 


3. (NT, Sept. (902 Low Con Digital Processing Por The 
adio Amateur. Dave Hershberger, WOGR. 


$3 PACSAT XMTR Mod to TAPR-2 TNC’s 


Bob Bruning. WDR 
WAA cre 


OK, | nook out the ac and venfied that à 1200 baud 
Clock is indeed available un the Receive Data Clock pins 
un the modem disconnect header of my Tiny-2 TNC, So 
anyone can add a PACSAT oienebestcr transmitter 
modem to theiratandurd TAPR TNC-2 with the following 
componcuis: 


1) 7403 chip, quo’ 2-inpur NAND (Open Collector) 
wired as ab NOR {89 cents), 


2) RC low-pass filler S cents), 


3) SPDT switch in Sele betworn PACSAT and normal 
AFSK (122 cents). 


Construction 

Connect the 7403 4s an NOR to modem TAD und 
RXCluck on the modem disconnect healer. Add pull-up 
resistor and RC low-pass filter. Ihen connect a switch 
between this widio and normal audio to your Mic 
evanedior, OK, you should add = por for sctting audio 
level. but that will drive the cos up a buck or so. Mount 
Switch on runt panct. 


NO, 1 haven) ined il. hoping someone else that 
roifinely teccivos DAU ANS will try it and tell us. 


Question 

15 the 7403 open collector NA gate the vasiest way 
tu make. an XOR? It's been g while since I have played at 
the gate level. I used one x AN io get the 11 pattern and 
two NANDS as inverters lo dinve the last NAND tw get 
the OU patletn Then wirc-ORed the outputs to get the final 
XOR function. ls this sight? f couldn't find an XOR chip 
oxactly. 
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Design and Theory 


Now available from the TAPR office! 
We just got the books and they look GREAT! 


Wireless Divdal Communications: Design and Theary 
by Tom McDermott, NSEG 

334 pages, ISBN) 0-9644707-2-1 

Includes a 3.5" disk contatuing programs used in book. 


Ip tapt. or g/tanr/himl / pub. dedst. hun) 


Preface 

Amuatcour radio communication has “he pressed in muuy 
ways Soce its béciooing in the carly Ss. Genvral 
communications progressing from spark in CW and voice 
Irom AM to FM azad SSB. Similarity, dita 
communications as mode of amateur comimunicutions 
has progressed [hymn using on- off keying (QOK) to UK, 
and from RTTY to more modern mades o 
communications (Synchronous and efar-curreeting). 
There tas been d lack of good technical background 
motctial in amateur ratio Litcrature on the principles and 
design of synchronuus digital modes 


The wealth and quality of literature i he professional 
World in thesubjeo) arc is astounding, hui much of it may 
not be readily accessible to the racho amateur, whethes for 
reasons of advanced mathematics, ut simple luck of 
availamlity. 


N book, the aim has heen to brings concise 
N topics covering a brow! spectrum of amateur 
synchronous digital ch mmunuicstions subjects ty print im 
one place, and to make it Maclily accessable oo the radin 
cmateor. This tect aim to present the information m 
clearand Mraigzht-lorward manner, with The maximum use 
of graphical and computer-assivted aids, and with a 
minimum of rigorous mathematical theory, Mowever, 
dipital communicstions deals with the application and 
sulution of statistical phenomenon, and d misimwm 
background is hecessary. Where practical, the appendices 
provide short summaries of some of the important 
mathematical concepts that will bo needed in 
understanding Certain arcas. 


Overall. the Geld of digital communications gould be 
ge He ally broken into two categories; bandwidth-limited 
communications and powcr-limited communications. 
Much of the professional literature [ocuscs on the former, 
while in practice the amateur is many times concerned 
with the Tatler. Tins text focuses more on the subject of 
power-limited communicalions and cmphasizes, through 
ou es, the circuits and problems of the lauer category 
of opplicanons, 
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With time aud the sactcesingly more crowded HF 
bands, however, the fadin amateuy will adapt more 
sophisticated data modems, offering higher through 
and natruwer tand width pperation under the demanding 
propagation conditions af the HF medium. This trend has 
Alréady started and should acceleſde as the cast of 
iechnology, particularly Digital Signal Processing, 
continues lo decrease. 80, this text includes information 
on the sabject areas of DSP-based modem Alters, and un 
forward-crror-correcting codes, whose use by the radio 
amateur will become dominant within 4 Lew short years. 
While the data rate of VHF and UHF communications 
Will increase, jt ts expected thar, fry the radio amateur, 
these will emun power-limiled applications for some 
ume. 

in me prepurutiom of this text i have relicd on the study 
of number of excepdionally well written textbooks, and 
to the [EER Iterstune in the aten and these should be 
consulted whenever More depth of broader iMerest is 
dosired_! would |ike io thank the reviewers (if the text tot 
many helpful Comments, related both to the readability of 
the material, 

{more in the bank!) 


Thumas C McDermott, NSEG 


—ĩviSEKͤʒä ü·mwã—.wH—— 


Accessing TAPR via the Internet 
Thepe mug Several ways TAPR can he peached via the Internet 


r 
The Autoniated Gaformution Server that TAPR provides 
allows suyoue to request information on TAPR. produets, 
dt end Ines yl uter ditties ſu find out more about this 
Service, erode =, bo et urg with the 
ct Ene "Requedt™ satl ose of nore of the following text 
Viner in the ho of the moweage: 


help (foe a hic set of instructions) — 
hides A (Tur u list of ali Mes hy 1 85 mea) 
hist (tors lis of TAPR Mail Groups) 


ect tape ſoptluſo nat (for nfo on TAPR) 


internet E-Mail 
A can be reached fy sendidg mail addressed to 


fang ug e 


World Wide Wen 
p N Rag Od ey Lape 
itp: N sen ntg/age/hiel phone. htm! 


The TAPE Software Library available.at ſip. tapr. org’ in 
the directory Aapr/sofiwsee_ ub Login i "anonymous’, with 
A posawend of “your_soownigintorw address’. 
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Amateur Radio Prior Art invalidates 
Internet Applet Patents 


Greg Abarouiau 


There has been much discussion lalely about voftwurc 
palents for ltemet “appicts” and related technology. the 
Eolas patent application for one, aod Prodigy’s attempt to 
cash in on Java foranother, One of my renders recently 
forwarded me the following story and example of prior 
art that will impnν Any Of the Internet “applet” patents. It 
shows you how tricky this prior art search stuſl oan be. 


lu the very carly days of amateur packet radio, a group at 
the Linkoping Univernty in Sweden built an expenmental 


packet tudio nctwork they called Softnet The distinguishing — 


Jamie of Sofmet was that every nenwork packel was a 
program, writen in Forth, but was in by the 
receiving aode. For example, 2 packet could forward itselt 
by prepending a Furth routine tu du so, 


The Idea was cute and piwerful, but the obvicws 
problema uf socunty and stability kopt it from being 
accepted by the ham community. Here are Some relevant 
quotes from papers presented at the ARRI. Cumputcr 
Networking Conferences’ 

“In Softner each node acts ds a onterpedier of pockels 

containing FORTH statements which arc immediately 

executed. The siatements are lypically engt (he res} ul 

(he packe! a3 data and forward il to node . but they cum 

alu define new functions ws ‘furwerd all my puckels to 

node C 

From lens Zande, SMSHEV, SOFTNRT - Paokot Radic Tr 
Sweden”, Piet ARRL Amateur Radlo Computer Networking Com 
feronce, October 1¢-1 7, IMI. Appears tn Fionce: Papers on Packet 
Ruch 1991-1985, ARRL, ISBN 48725940224 

ue main concept bohind SOPITNEY ia thai al} packers 

ave cormiiieredl to be proprams Of = artwork Language: 

These programs ere Luterjycted in he nodes as soon a3 

hey mr Nodes tan be programmed dy any Humber uf 

users simullafidously Withoul unwanted injerictiug 

~ From Joni, Zandcr and Roben Forchticimer, SCN T- An 
Approach To igh Level Packet Cooutyaiesion”, Seco ANL. 
Asheteur Kedio Campeter Netwostias Cunfereone, Moreh 19, 10. 
Sm volume as hove 

Copies of the ARRI. proceedings ate avallanle fron 
AM pv//www arr ori 
hitp://www tapr.ofg/tape/hrol/oncindex hum! 


it would indesd be ironic, by the way, if the main 
soolotal contribution of amateur fadio’s ches work in 
pocket rad were to be the shooting dows of dhe many 
bogus patents filed by comuacreal companies byer 4 
decade lover when they finally (rejdiscoveréd what we 
hobbyists had been quictly doing all along. 


In fact, herd H far number of imauerl and pending 
patents for which these papers arc celevant prior att. The 
obscurity af the seference (as I ednet thought of 
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searching the smatcurradio world for software prior art), 
ilhistrates the complexity of finding, acquiring, 
organiziog, and distributing software prior art, a 
complexity missing rom current sanctioned efforts to 
deal with Su prior art. The problem continues to gel 
worse and Worse. 


[Editor's Note: One source reports that the references 
cited above werd fond ty seurehing the CNC index on 
the TAPR website] 

Orer Aharonlar, Intersct Pann Mews Jervice 

P.O, Bux 404, Belmont, VA. 02774 

G1 7-480-3727, ee su) cca 

For alu Gu U subsoiptiua, scod help to: 
Pater v com 

Tor nut et search services inte, sone ‘prior’; 

tor oje patent en acrvicr, eon ‘alert’. 

Tor WWW gnueg searching: try 

Hun oſte. unc oduſαe. jr, Musil 


lication of the DTMF Accessory 
Squelch DAS) 


Tic Gaul, NSE 
EDsiWitaul com 


ve been using my DAS lo insore family 
worm inidabea. The tury goes like this. 


Ihave a wite and 2 boys age 15 and 12. My wife and 
oldest som arc hums, the youngestis not yct. I keep a 2 
base station on in the family toom, 401 can call jn on the 
way home fom work, 


The protien If me past was (hat the TV is also in the 
family room, a0 if there wes any sound on the radio. some 
haw it multi wind u an micro-volume so that nothing 
ould be hemd [seemed to be an avto function of the 
vadit, becanse no one inthe family ever turned the volume 
down, i just got ere somehow, The end resullwus that 
wher I called home, nu ene amssvered, 


DAS to the mscue. L built ay DAS kil and putit on the 
speaker in the family room. I put a buzzeran the radio 
and a femare busser on the side of the intercom in ihe 
Kitchen, Not Only does it buze in the fumil)y oom and 
kitchen, it someone listening lor a call puts the kitchen 
nice on mic uh (he other end on Speaker, the buzzer 
can he heard. on any end of the intercom. 

This has been a success. Very few calls get messed 
those days and the radio stays on 24 his a day, justin case 
mere is a LTZ call. 

Would fusca TLUV relay? J don't think so, bul given 
ham aut option anda requirement usually presents ilsclf. 
I could flash the kitchen lights wih the bwzzer, hi hi, 


The bottom line is, ĩt still works, it does wt waned 
it 10. aud 1’) Happy ham. 
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TAPR Has a Club Callsign: 
KT7APR 


TAPR has heen assigned the 
callsign KT7APR by the FCC 
felfective 2/10/96) KTTAPR—see 
it!) Paul Newland, ADTI, and Bob 
Nlelsen, W6SWE, have been 
withing un getting a callsign Lor 
TAPR since Dayton 1996 whan the 
vr Was discussdd informally at (be 
booth. While Paul Newland, AD7I, 
iS CUtrently itustee, we wil) be 
moving the trustasship th Oewayne 
Hendricks, WASDZF sc thal 
KNA R can be ased pp furere FCC 
opufttional isues, It M bonetit 
wheo dealing with the FCC that 
TAPR has a callsign, gence the 
brgdnizorlon cay he issued ao STA 
dinsetly ste OF ro members ſu the 
urgapization, Thanks to Paul and 
Bob for thelr Work 


Update on FreeWave 

Technologies S00Mhz 
FHSS Radio intended 
Group Purchase 


Firat, us some of your are aware, 
TAPE had Hef] ed «special ginny 
purchosy azroaneaat with FrooWave 
Technologies, Which would have 
allowed TA iu uffor the Free Wave 
DOGRN-LLS spread specteum radio to 
Gur manihers whe are participating in 
ihe TAPR Spread Spectium STA, 
An initial order of 65 nits Was 
ploced die fit December with the 
purposes of petting wails so that the 
tadio could he evaluated to determine 
Which ophons We WANE ig tc 
decumentation for common 
inierfaces written, and We could get 
ihe purchase process selop with 
FreeWave. When the ler was 
pluccd, we were told that we could 
expect delivery before the end of 
1995. However, When we finally 
ce d q uefirmation of abr ordor 
from Frec Wave we were informed 
that ave wonld nut receive delivery of 
He units unfi January 17 1997. 
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The lator delivery from FreeWave 
caused us io revise our plans and we 
Gecliveal to start taking orders for the 
radio from the SS STA participants 
We mite this decision due to the Lact 
bat our cuirent STA tem is only sit 
montis and although we expect thit 
it will bo renewed, we didn't Le that 
we could waste any ume in getung 
barndware into the hands of our STA 
pOrici Panis, 

The flese of January, we were 
informed by ProeWave that they 
Were canceling the special purchase 
agresment wilh TAPR and tha) 
TAPR will toceive no other units 
from Free Wave wiher hau the initial 
LOIS bat Wwe porchased un gur Hrs! 
order, Them Was a special web page 
discussing [he purchase. We 
renioved the links and lutet the page 
hen the discussions with Freewave 
hogan dcroriorating. We sant several 
messages ia Free Wave offering 
ditferent alteriatives Jol 
coptinusnorn hut Free Wave never 
responded hack to ese messages, 
TAPR his notified everyone thal had 
siumed up for chr 5399 yersinn of the 
purchase that it has beun cancelad 
and no money will be deponited nr 
Carlied, since no ordet Gun O¢ pleped 
with FreeWate Any checks fir 
rod will he mailed back. 


January 17, 1997 passed and 
finally FreeWave contacted us and 
wanted odditional terms befere the 
purchase ol the G5 tac would be 
protested. These addivunal terns 
wuld got de cd to by TR. 
since one of thom crmilij limit furute 
velopment of SS technology by 
TAPR. After dixtuseang the sur 
with our legal counsel, the TAPR 
board, and the penple involved in the 

rchase, TAPR decided w cancel 
the order forthe 65 ratios. 


TAPR regrets this torn of events, 
bul we will Continue to work oo other 
possible meyns to get Spread 
Spectrum technology into the lands 
of gur members. 
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STA On-line Application 


TAPR icgucsted n Special 
Temporary Authority (STA) to 
conduct an experimental program tu 
lest spread specttum emiusions aver 
Anieteur radiy op April 10, 1996. On 
November 4. f the FCC Wireless 
‘Teleconimunicuhons Bureau granted 
the TAPE request for am STA, 


TAPR is miaking an application for 
pardcl pation ia the STA available for 
any member of TAPR to vac. The 
URLs: 

Ic tap ong/svtapr_ste html 

Please dole What all areas of the 
applicauon must be filled out. These 
will be revieweou by the STA holders 
and A Cummittee within TAPR. The 
more detall you can provide in the 
general dnawer areas the Better, 


he STA folders reserve the tight 
lu add indiVidlials bs or robe 
jodividuals from the STA st anytime, 
‘The application will be wed in order 
ta determine eligibility in the STA as 
well AS provide jnformatiod tu tho 
databaad and final report ofthe STA. 


Responsibilities of STA stations: 

* Stations will hs required to main- 
tai) ine highest standards in 
operational practices. 

Stations will be required to sub- 
mul a report he ſure the end of the 
STA thot will be used in the final 
report, 

Stations must lave a dependable 
Internet ol service So that m- 
formation aad discussion regard: 
ing e STA can be held. 
Stations must hold at least « 
Technician Class license 
Stations must be xware that any 
transmissions conducted pur- 
suant Wo the requested STA will 
be secondury in nature, and must 
cease immediately in the event of 
harmful interference, 

Stations muyt be a current mem- 
ber of TAPR. 


* 


* 
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1997 Dayton HamVention 
Packet Event! 


The 1997 “Packet BASH™ 
sponsored by TAPR and the Miami 
Valley FM Assoquition will be held 
on Friday of the Dayton 
HamVemion. The BASH will again 
ne hebd at the NCR location south of 
Dayton. It was 2 greal sot aml we 
lok forward to sing g sccond year 
there 


A, bulfet dinner, & te for some 
twat prizes, & gical program, and los 
of fun will ost approximately 520 
per person, More on the Gnal price 
once we have a contact on the 
dinner. Keap ag eye un TAPR-BB 
and the Web pages 


We hope that this «ell provide an 
Opportuaity for packet and digits) 
Cho colbusinsts te have a arear night 
out while at Ham Ventian. 


The schedule of events is still 
lontative, but will look something 
like this: 

1900 

1945 

2000 


Dinner 

Weloome 

Keynote Address 
%% Rallle 

2045. TAPR SIG Meetings 


For more in ſurmauun. 300 cma 
ta “packbash@uag9v,ampr.org” ar 
stop by the TAPR booth at Dayton for 
schedule and map. 


Attention PacComm TNC 
for DSP-93 users 


There are new EPROM images for 
the DSP-93 which (we hope) will hx 
the data overrun problem with the 
PacComm TNC far data from the 
DSP-93 ty the TNC. The images sre 
al: 
fip)/fp.tapeorgtspw/dspoa/upluad U2 

8.01 


fipdifip.wprogtapridsposuploat/T LUI _ 
213.08) 


Page 24 


TAPRO News 


1897 ARRL and TAPR 
Digital Communications 
Conference Update 


TAPR andthe ARRL are working 
on finding a hotel forthe 1997 ARRL 
and TAPR Digits! Communications 
Conference: We are lookuay ata dite 
in Ober with the becation to he (iy 
the Baltimore atea either mund the 
harber ot nome (be airport. More 
information will be disseminated in 
the coming weekaasa location, hotel, 
schedule, workshops, and 
Teyisitation prices are ficed ty the 
conference committer. AMRAD 
will be une of the regional hosts of 
this year’s confelesdee aud we all loox 
forward to working with them in the 
Coming month te Scuetate an 
crodllenroaiference. 


GPS-20 Group Purchase 


TAPR contimnes to arrange group 
purchases lor the Garmis GS-20, 
Contre the TAPR, office to Gnd out 
the status of the latest order, 
bitp-/www.teprorgens hax (ull 
details on the pifchuse. 


Area Code Change 


The TAPE offs phones will 
undergo an area code change in May. 


Like many oltters in the U.S., the 
TAPR aſlie is about to be affected 
by un aren code change. In May, the 
new area code will be changed to 940. 
There has been some delay on the 
insur, becawsc the phone company 
was trying to split Denton county in 
four area codes and there ws d lot ol 
Movement to try te cut this down. 
Now il is only three area codes. 


Starting in May, the phone 
numbers will he: 
940-SRA4NNG Ofticc Voice 
940-566-2544 Office Fax 
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TAPR Kits Update 


The N2IRZ GPS-20 Power 
Supply and Interface Board 

‘The N2IRZGPS-20 Power Supply 
and Interface Thoued is d Compact 7 
volt power supply and K8-232 
miterbace bound for the Garmiz 
GPS-20 Global Positioning System 
Sugine, The powur supply portion 
provides filtered short-protected > 
voli DC guiput & operate the 
GPS-20. The jnserface portion 
provides = simple and convenient 
method of providing Me required s 
volt power to the GPS-20, as well as 
4 V- pin female sub- D connector lur 
supplying the RS-232 date fo a 
computer or TNC Also provided on 
the DE- ts the one pulse-per-secund 
output 


The power supply t designed 
argund the Netignal Scmiconductor 
LM2490T-5,00 = fow-dropout 
regulator. This oageed regulotoy, 
designed (op ihe mgors of automotive 
usc, supplies a well-reguluitd 5 volt 
Output with n wide input range of 3.4 
w 25 volts, Fs exceptionally low 
input voltage allows battery 
operition from S C of 4 altatine 
cells, To further improve gurtublc 
operations, (hc power tuppily uses 
wide temperature ung Compotietits, 
from -40C to +85C, more than 
enough for most applications. 


The easy-to-assemble single-sided 
PC Board, which is the same sive and 
form as the GPS-20, is silksercencd 
and solder masked for convenience. 


OPS20 Power PCD fected sire} 


Winter 1997 - issue #65 


TAPR Orgenization News 


A small prototyping tea, for 
modifications ar additional circuitry, 
is provided. The power inpul jack is 
a standard 5.5 x 2. Imm coaxial jack, 
the same as found an most TNCs. 
The regulators is sel&protccted 
against overvollage transients Wy HU) 
voles, Short cipoujts, over 
tempetsturg, over current, and 
reverse polarity inpul. 


Although anyone could make their 
own power supply, this new TAPR 
kit offers au excellent price/valuc 
totio, Add the convenience of a 
feature-packed under-an-hour Kil, 
and the deal i irteistibic! 


TAPR intends us olfer the GPS-20 
Power board ts part ofan ecorssorios 
kit for the GPS-20, ‘This kit will 
include the inter luer bourd with 
parts, stimlofis with scicws, RF 
MCX ta BNC bulkhead connector 
with coux, and will have à JST 
preassembled cable that fits the 
CPS5-20 connector. No cost has heen 
determined for thes a¢ocssory kit vet, 
but the kit should be useful for those 
building futute TA or MIC-E Sits 
as Well as wanting to use your 
GPS-20) as = standalone anil. Keep 
un cye on the TAPR Web pige au 
the next PAR for full details 


TUC-52 and METCON:!1I 
Personality Board 

The TUC-32 js very close to going 
to beta tes. Paul Newland, AD7I, 
has begun the process of design and 
layout of the (rst personality board 
for the TUC-52, which will be the 
METCON-IL. 


Paul has writien an article in this 
PSR about the new METCON 
design. The goal is to my to have 
METCONA-I kits avilable at Daylon 
or shortly thercafter. The 
METCON-II should be vary 
versatile. 
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DSP-933 Update on kits for 
Spring 

Gary Hauge bas finished d set of 
kits and they should be available at 
the atfice lot Se by the lime of this 
printing. Currently, abou e unis 


have been ordered of the 25 


available, I you baye bern waiting 
fora TAPR/AMSAT DSP-93 — hete 
Ie yous Chance 1 join the gang of 
huppy DSP-93 owners! ‘The new 
2.18 EPROMs are in the TAPR 
dsp-05 fin directory 
(Up://ftp.tapr-org!tapr/dsp93/ ), 
Dave Lamont has 
heen the waly 
peron td giye any 
feedback. if 
anyons hits tested of 
un testing, de sure to 
contact Ron 
bp a Sg 
w5rkn@amsat.org, 
with Your results 


Moc Wheatley 
AP a OT il 
(mwheulle(atrayst 
ems.com |} has 
designed a simple 
watchdog timer for 
the DSP93 witch 
will reset the box if dhe PTT lian 
stays active tor more than about 3 
mintte. t uses ane JAC and u 
few disereles, The schemanc, single 
sided pcb layout, and some 
documentation can he downloaded 
bom 
http://www, mindspring.com/~aes)y 
projects him 
The files uu in Acrobat. puf format, 


AN-93: PC Modem for HF 

We had hoped to have kits 
availuble by the end of 1996. The 
docs didn’) get completed and the 
tune-up and installation parts of the 
docs are beng lested belure kils are 
shipped. Once the docs are verified, 
then the kits will begin shipping. 
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TAC-2: Totally Accurate Clock 

The TAC-2 project moved fo 
revision E boards the first of January, 
The development group, made up of 
Tom Chak, W3IWI, Paul Beckman, 
WAORSE, Steve Bible, N7HPR, 
Rick Hambly, Ron Parsons, 
WS5REN, Lyle Johnson, WA7GXD, 
Frank Perkins, WRSIPM, and John 
Ackermann, AG9V conlinur to test 
the units. Ine cdocs are being written 
and beta testing with a very small 
group will wike pliice afterwards. We 
are looking at) having the kits 
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avajlabje ac Dayton. Check the 
TAPR web puye 

hitps/www. tapr.org/tapr/hitm|/tac2. 
num 


lot devals un the kil, and articles in 
PSK #64 p.5 and PSK #63 p. 29-35. 
The group has also been looking at 
the design of GPS Disciplined 
Oscillators based on the TAC-2. 
More in future PSRs on what 
pussibilies might he available in the 
future. 


TNC-95 

The TNC-95 project is still on hold 
until firmware is ported, The 
SOllware developer hag a working 
unit and we expect working code 
sometime in the future. 
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APRS MIC-E Project 

The TAPR APRS MICLE heta 
ſesting began in December. If you 
ate not famillar with the Mic-E 
project, u began several yours Hg 
with the croation of a PIC op 
processor that is now sold 
commercially by Clements Eng 
Cup Home navisoll.com/agtéelo/el 
omen dum). In 1996, Gwyn Reedy, 
WAIBEL, Presiden} of PacComo 
apptonched TAK about handling 
ihe amateur Version in a seml-kit 
golution, TR and PacComm bed 
bean discussing such a possibility for 
over a year and the MICE lnoked 
like d good project ſo Ty, The 
agreement TAE HN with PacConim 
is Uist they are handling the 
oonimercial side of the project, with 
TAPR: Handling wn wmacur vernon 
ni the PacComm unit ina semi-kit 
form. This sllows PacComm to 
locus on the commercial side and 
dows T APR to hanse the Amateur 
side via \ts traditional volunteer 
methods anid provide a woul to the 
amateur radio market, The board 
will he nuf hy PacCamm and 
provided to TAPR to put into A kal 
(hat Will BE assembled int a box, 
hooked ug fo a GPS, and interfaced 
te a radio by the members purchasing 
the unit. 


The MIC-E (Mic Encoder) installs 
between your radio microphone and 
radio and allows your GPS unit to 
transmit APRS AX.25 frames at 
designated intervals without needing 
a TNC! Very useful in many 
Settings. You can listen 
to a discussion of the 
MIC-E by Boab 
Btuninga, WB4APR, 
while Bob uses ane, or 
read over the text about 
the APRS MicEncoder 
at 
hitp-/Avww .taprorg/ta 
pt /html / virtual. himl 


The units ate planned 
to be a semi-kit. This 
means that the board has 
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already Ween agtembied, but interface 
wires, boot. and other items will su 
need ta he conligured and assembled 
for proper usc, 


The Dew testing began in 
Decembar with thé purpose of 

pity a being to gencrale and 
correct the Kit documentation, engute 
hanlwire problems am uunrxistent 
in mote Variations Hot possible 
during the alpii-testing. and thal the 
softwere is functioning adequately in 
a Wider range of appiicanons in 
addition, the deta- este Will become 
the core art group to help others 
when the units ate mde available 0 
cvozone The beta tesung thus for 
has heen VeTy pusiive. The pela 
units hed u few quit ha which can be 
overcome ip the production version, 
Alsy, mundo of features have bern 
5 ca ta be needed (© help 

a N its performance sad 
lity in the production version, 


TAPR selected q small grou of 
people In November to test the bem 
version ol (he TAPR APRS MIC-E 
adapter, The followlag people anc 


involved with he bots testing: 


Van K.Vidauge, WC N Prescot, AZ 
Mike Parken, 77D fur AL 

Dun Tawi, VOTRE, Victoria, Bo 
Steven Boyle, KD6WXD , Moura View, 
cA 


Cliff Buttschardi, KVR R. Morro Bay, CA 
Stan Horzeps, WAILOU, Wolcou, CT 
William Covey, WIGT'T, Eust Lyme, CT 
Sam Ouccione. KSB Y, Caunden, DE 

Weil Lauritsen, KASD RK, Olranwater, FL 
Rich Garcia, N2CZF, Jupiter, FT. 

Steve Dimsr. KHG. Summerland Key, FL 


Puente, MIC E DA r ths case. 
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Aalen Fowler, undue, kemnesaw, GA 
David Chesser, KADNHL, Dekalb . 
itenory Vun ugeert, NIWSIM, Midlothian 
il, 

Larry Krenn. KOORY, Hudson, iL 

Don Ffiser, KAUF, Overland Pak, RS 
Tom Waben, Nive, Weehore, MA 
Kevin Kelly, NODA Db, MD 

Will Clement, NIXLM, Amend MD 

Roh N A WRIAPTL, Glen Burnie, MD 
Jararhan R Brretmvier , SBASWRA, Fle. 
Lane. Mi 

Tony Drumm, ASN, Rechesten, MN 
uch Josepition, Dunz, St. Clot, MN 
thie Duncan KUNG, Sama Ory, MO 
Dale Lau, WAGNKE, Rinse City, MO 
Wilt Gol, WeOEL, Rane City, MO 
Bod Dentin, un, And. 1 
Mark Sproul, & HAN. Neon Brunswick. I 
A Healy N8KHT, foclide Village, U 
Alun Loss IH NMUN Brac Mande, 
NY 


George V. Chupch. NIAIG, S NY 
Neat F. Viong, Mac, Nome 
Fulls Unio 
Save Causa, ARTF, Wert Cartollion,Olulo 
72 Humphrey, KX x. Che⸗ſe Sptiuꝝ 
ould ut WASSX M Knosyill= LN 
Mark Fodniet, WFEONC C. Mashvilic, TS 
Gob WIA. KOSLIK, Dalle, TX 

Haney fm, CANTTY, Coppell, TX 
Nuke 4 erl. WESSOLU, Ind. 1% 
Pa Parsons, WSREN, Auatin TH 
Frenk Niuus. K NSL Souttle, WA 

It you bave quesvens abour what 
is Happening in ie beta-testing, ur 
int io see te unl (a operon, the 
Above tet H would pliop io tart il 
you sce somcone in your area. We 
are hoping to get the necessary 
changes made to the buard in the next 
month or so and then make them 
available to the membership bun 
after. This should be before Dayton, 
if all goes well. 


Keep an eye on the TAPR web 
page for updates on the beta testing 
aad Linal production. 
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Wireless Data Comamuancations: 
Theory and Nesiga, by Tom 
McDermott, NSEG, is shipping! 
Dorothy has alrcady shipped over 
300 books in the first 3 months. The 
book looks like: it is going to be as 
good as we thought ĩt would be. Have 
a look at the details on 


Tou MeDermvil NG. Greg Jones, WOSLVD, Les Cecil, WRAPRI, Bob 
Sirickitn, NSARG, Hug gen Kusler, WHO, Tom's Geral bouk signing pary’ 
(aninty Sch. 187 


TAPRO tion News 
http://www. lapr.org/tapr/hrml/publ 
ications. html 

We printed 1000 copies of the book 
and it looks like we might be doing « 
second printing before the end of the 
year. 


John Ackermann's TCP/IP hook 
has mother chapter completed and 
we are working on adding the 
required graphics to the book. Work 


nerds to be done tn 
integtate the 
chapters and 


Exaphics and then 
get the second 
reading of the text 
We had looked at 
> Dayton for an 
= introduction, but 
due to schedules it 
looks like the 
printing date will be 
pushed back. 


TAPR Software Library Update 


Greg Fubank, KLIEV 
Kew @tapr-org 


1997 CD-ROM 

The TAPR 1997 CD-ROM should 
be hitting the production house the 
first of February and be available the 
first of March. The CD has been 
rebuilt from the ground up and a lot 
of himl code has been put together to 
help navigate around the CD using 
any number of hrowsers pcople have. 
Using a web browser locally on your 
computer to access the information 
should make information easier and 
faster to find and review. Lf you don't 
have a computer which supports the 
necessary browser software, don't 
worry, you can still get all the data 
directly from the CD like before. The 
CD will again be a 180-9660 
standard, which will allow it be 
accessed on any number of 
platforms. The price will not change 
from last year — $20, + $4 o/h, Keep 
an oye on TAPR-BB and the web 
page for information before the next 
PSR, 


There have been d number of changes to the TAPR software Imraty aver the dat manth. The brary has been 
completely reorganized with 2 new numbering scheme and put on 1.44 byte (3.5") disks. A number of disks have 
heen cumbired together and several updates aml n,] additions have been added w the Library! 


WON hus been bjelaied by version e and a new Weather server proce colle WXMASTER has been added 


te the library, with support for additional weather station equipment, Another new addition ty the Library is a program 
called VPAKET, which is a Windows 95/Windows 3.1 Graphical Packet Terminal Progrum, Another ne, Windows 
based terminal gramm called WinPak has also been added w the library! Last, but not least, there is a new TCP/IP 
socket driver progrim called DAID titen by Darren Jufford. This dn ver is supposed to ave you control to test and 
view TCP/IP connections und precisely contral what Ls being sent and lets you see what is teceived! 


A lot of offort went iqio the move to 1.44 mcg disks and « couple of problems which could have spelled trouble 
wert Cauphl prior to sending the masters in for duplication! Please bear wilh me, if I missed anything, as with any 
chunuc, Murphy is Whely Wo make his presence known, | look fonword to geiting addidonal program updates and new 
software Offerings which T hope te be able to add to (he already FULL Library! The library now consists of almost 
20 disks full of packe related proprams. Well, mat is all N have to report on the TAPR Sallware Library for now, so 
Da from Cireg and thank goodness all that -35 degree weather is gone. (foe now! 
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Regional Digital Organizations List (1/1/97) 


It you have corrections or 
additions 10 this list, please Contact 
the office, TAPR hopes to kecp this 
list as accurate 25 possible in onder to 
refer information and individyals to 
their rcgional group{s). If you have 
comections lo this list, please e- Mai 


tapr@aprorg. 


a ur Radio Nevcuch and Devclopaicat Cg 
LAMRAD) 


PO Thow G148 
MeLen VA 22100-0147 
Nerger AMPAD Mewsictiey 
Amer Rat Relay Loegee (ARKL) 
Ts Mun 
Ned CT AILS 
Teme INFORARRLORG 
pc ook Land cdo/terdierrl damit 
Nownicaicn, OLX / Cok way 
Artin Packet Radia au 
S412 5 Angas Dr 
Seoitsdale, AZ 88251 


The Hloe Ridge Vicca aod Digital Sucwily 


che Less ND WASOKIT 
PO) Mang FAT} 
Roanoke. Virgwika 240) 
Dr 

i e ret . ο pasiep/Wortgo| AW 
De bin 

Canttins Digital ic Cn 

en Cuts Cub, KEAUULU 
210 Bypeick Pl, 
Crarlois. NC 28270 
Supima hed ered 
Ius. 

Cratel =p Packet Rache Lzer Society: l 


uni Bee dK! 
Hudson, IL 61748-9750 


Central fown Terhnical Society (CATS) 
poate Walla WOKE 
1254) Hay C 
Indiznapilé, LA Js 
2 0 Amateur Pecks: Redjo Assbcikiion 
RA) 


PO Sux N= 
Pasting Meadows, IL 60003 
Newaleter: The CARA Vicacom 
internet cher 
igus wwe _pytotechnliscrn/tipra/ 
Cine ust AI Packet Badin Pxperereniers 
Susewy (CAPR ES) 
John Schroer TV IR. 
544 Ralesworh Dr 
Fatal Park, OU 45240 
CLEDO (Cenval lakeshore Exprrimtaliy’s 
Digits! Orzanwestics} 
* — D Gull, NKIVX 
Jaz W. Main St. 
Bellevue. Ohi A 
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overeat nKiveda mahelevor oom 
D ooebellevuc,com/nSiva/tledovia 
dc Ale 
Colorado Digaal Bcloctics (OOD) 
367} Breniwied Fr 
Coloniéo Spnogs,, OO 80910 
erat nod chνε oid 
rr 
chen Nigtal ae Group 
oo Ted NOIAK 
29165 Diana Rd. 
Vere, 0) TY 
lalexnen sea wee, 
Dlipsifweew reneid com hamraitinid we rm! 
leads Vache Aswectation (COPA) 
chit dun Nadi NN 
Aud S FHανονν 
Aurore. CN 6014 
Connecsout Dight! Radio a (CDRA) 
co Willis! Lyon, 8 NWP 
21950 Orchard St. 
Wallingion, CT xyz 
Lashed sets nee edu 
Eatin Washingion Amaiece Nau Group 
(EWARG) 
fai Dockrey, NOTM 
Por OMe Box 644 
Spoken, WA S920 
Interven; Y ec 
vum Condat Aus Olgilal Asseciation 
(ACADA) [North East Plundal 
fo Bull Layfield KDAUIK, Presider 
M21 Tireky Road 
Jacksonville, Ford 32218-6474 
bedcench el Sa) kif} tut. com 
Fiotids Actaicur Dig r Communications As 
snGation (F. 
d Juch Kuntz. WHAT 
endete ae 
Tinndoa, FL 33811 
eicher PADOA eater 
Georgi Race Amateur Focret Entnusinn 
Sovicty (GHAPES) 
UI. Box 036 
Onffin, GA 20244 
higeiwww-rnirelsprigg crm /+hobus/ereyscs/ 


— 
dienen Stspæ vi. 


Tees Digue Sxpcrinjanters Asseiciating 
(DEA) 
«fu de Mannan NSAAA 
(4859 Wellingtoa Ci 
Sulslarville I £6100 4356 
iter tf ong 
e Digna) Coon isting wc tte 
i543 N 10m) RD 
| awirence KS 66046-9610 


Mitistom Armmetir Radio Digital Assacmaliun 
chy Harde 4 Fagan WASDYV 
aA Birch Dr 
Gulfpor, MS 39505 


Mipsouis Aqraliir Packer Radio Socicty 
(MoAmhs) 
% Ton) Backound, ROSS 
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3475 Statirm Rd 
Lohman. 5053 
uU f mille ονι 

M Axtuiney A Packel Radio Association 
o/b Cart Breaning NICB 
34 Myne S& 
Newped NH 42775 

Nb Beacon m Radio Club 
PO Box 641 
Wapping Fel, NY [2590 

r Pact  Coceuinallirs Cartantities (SPCC) 
PO Boe 12116 
Rena NV KOSI 
tee. Ne ονẽ,ẽůlãꝗxdv c 
Seemlemer: Toe N Reg 

Mew Sacteod Pecke: Radio Associaiion 
INEPRA) 


{ 
D Sox ZN 


Get Ringtos, NH 03837 
Wawslenen WEPRA PackosEn 

Now Mesoo Packet Radin Nj⁸ ty (NPR) 
os Brian Mitotuiky, NS7GT 
t F SE 
Albuquerque, New Mexia 87108 
ccf: uα cum 


South Bass üg Uf u (NEDA) 
PO Box Sa3 


Maaschesion NH OS105 
lala rein N 
bur HH sar r A,⅜.hr̊̃ιa D bun} 
nher tue Packer Associstion (NCI’A) 
7.9. Bor 1716 
Switiyvaly, CA G5088 
Mn en- Hp 
Nowatete: NOVA Duwnlink 
North Mikdstuppe Digiist Radin Association 
(NMISHA} 
eo Crolg Lindsey, KCSAUG 
PO Box 5054 


Wimpy Sue, MS 59762-5054 
Intemet or SENG uss. cdu 
DOPE www wir NAH coer NMDRA 
Onio Packet Eoituteaste Cc (OPAT) 
wD ee e WHIEWGOA 
AMI Rive Ridge Blvd 
Gelsima, Di 4230 
Outs Westen NY Pocket Advitory Group 
(UWNYPAN) 
clo Purl Sovial ABZKRE 
779 Enclewood Avene Api | 
eee, WY 14223-2550 
Tnternnl) aah 8S itocnel bultali od: 
Pacilc Heckvs Nau Soctetry (PPRS) 
FO Hin 51282 
Palo Ato, CA 21303 
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116 Waterfall Ch 
Cary, NC 27313 
LActect: rg us ct 
Packcl Amtico Oppanization of Mimntina (PROM) 
races Altes RETIN 
168 Ciémifor Rd 
Libby, MT 59923 


Peiinylvunia Pyeket Amaciation (hab A) 
c/o Bryan SH,ͤe WASUPN 
9 Wiki Cherry Dr 
Dulios, PA 15280) 

Puget Sound Amato Rado TCP/IP Group 
cu Sieve Suk NNGNI 
14418 NF ne Suret 
Wind boville, WA SERZ 
Diele Dor 
Uu wesnel H ore 

Ratio Amutenr Satellite 1AMSA 
19 Rox 27 85 0 


Warhinmon, DC 20084 
bitpelwww.gualeoom com/iduat/ArnsailT 
ter Arm 


Nrusledem AMSAT Jnurnal 
Radio Amateur ‘Telecommunaicaiaas Society 


(RATS) * 
@ c Han Pccetdi. NN 
PO Box 93 
Puck Ridge, 2 07856 
Mipdnwww. If 
Rochester Packet Group 
cp Fred Cupp Muti: 
Cm 
Fairpert SY 14950 
San Diego Packer Radio Assucistion 
(SANDEA 


Newslouwr- San Diego Picker Radio Assucia- 
hen News leticr 


FF 


} 
PO) R 1281 
Columban, $C 29202 
Newsletier: SCARDS e 


Southern Auteur Mackel Sei 
c Wayne Hurrell e 
Rr i Box 568 
Sycamore, GA 31700 
hitp/eww πνj½⁊ uit. catu / are cape hort 
Soutborn unte Digital Communications 
Corneal (SCDCC) 
PO Box 2744 
Huntingum Beach, CA 92647-2744 
Newaleher The Fraue 
Southern Otcgan Amateur Packet Radio Asiceie- 
thin (BOAPRA) 
cio Alber D. Lawson 
232 Talent Ave. 236 
Talent, OR 97540 
ternet: h- ee 
uud] cing 
Leun Buckhone Operators Wegwotk E- 
vironment (TBONE) 
eld Terry Coa, KBAKA 
110 Fohervill= Rd. 
Callicrville, TN 24017.4100 
fnemet uf tedex om 
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Texts Pachol Retin Society (TPRS) 

1%) Peg 50238 

Denton, TX Y . 

Loet eis woThA@tape org 

Duplex. tape Segler 

Newslecter: The TPRS Quarterly Report 
ToGon Ametcur Packet Radio Corpuratios 

(TAPR) 

en- E Temguc Verte Xd $337 


TwimLaAb Amateur Radio Clb 
PO Bou 3200 
Fridley, MN 554392 
Newsletter: The TwinslAN Beaman 
Uam Packer Radio Asuxistion (UPRA) 
c/o Bart Van Allen RATZFD 


Mn Ur R069 


Wulte Digital Co dn 
22 Soe WAS Group (WDCG) 
Ol Tuan Cr 


Canaria 
Hagin ane Ares Pocket Network (11APN) 
Box 4466 Statloa D 
Hamiliot. ON LAY 4S7 Canada 


HEX Group 
PO Box 151 
Orilla, ON LIV GIS Canada 
Maaiioho Digitial Emergency Cummunicalions. 
Groups (MDECG) 
cid Jim ‘Townsend, 
2108.55 t. 
Winnipeg. RIC 41/4 Conndy 


MARCAN Packet Netwirk 
ob Roo MacKay VELAIC 
Tow [BS 
conchae PE CMA i Conadts 


VELAICVELAICI CAN NN 
Lyetnct; macks) eirei pe ci 
Ontarn Westen NY Pocket Advisory Group 
(OWNYPAG) 
c/o Paul Savins NRX RR 
779 Enylewoent Avenoe Apt t 
Kenmore, NY 24 
unernet base net huftalo edu 
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(386 Richmond Had 
Ontuws, ON Ka 80 
Internet: Hag Oyuet-carleton.ca 

Vanewver Ante Digital Communications 
Group (VADLG) 
955| Odlin Ra 
Richmond, BC VEX IE Canads 
Newaletter; Tso Packet 


Vancouver Anca Packet Organization (VAPO) 
cho ok Reid, VETFU 
£510 Beadigved Flax, 
Dela, B. C VFC Canada 
Lic ore ionet: cm 


oeqr/tmindligk ac. 
Newslence: vA] Gazette 


Aru u Redio Peck group (WARP) 
c Chris Getta, VESSEL 
188 Fanlzne Ave 
Winnipeg. M RZYOB3 Canada 
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TAPR Software Library 


The following is a brief descriptiog Of the currant 
ptognimis in the TAPR sofiwarc library 


101. BBS Servore 
APLINE - M 


* e packes mailbox program by Roy En- 
pxhawen An Requires the use of AEA or MD host 
hore ot DO switch soflware fur operation. 


103. BES Servers 

POPES - BBS Suppons 15 languasss, YAPF support, muliloonncets, 
vompreteru mo forwards 

103, uus hervers 

WINLINK - A BGS syavem for AMTOR, PACTOR, CLOVER and 
packet by Victor O. rut, WSSMM and Ham Koester, NEPGR 

WORT - Packet RBS syeou) by Hath Or. WORLE 

104, Ike. 

EZPACIL- Amenu-driven NTS message formottor by Mike Inied. 

Ham Comm - A DS? RITY rogram with VOM spectrum disptay, 


n ene, hining indicatoy, al} peal Uhle Vass cage 3% chip inter. 
face, schematic locluded, all paste availuble at Radin, Shack. 
Fowered hy neti) pon 


ARESVDatu - A packet radio date bene cysiem for emergencies by 
Wen Mae WN and Dave Palnet, N- 

NTS - Trafic gene fur Software package fur Arne N te 
by Bill Bowman, SAU. 

DUSyute - Allow remote operation of t PC via packet padio by Rich 
Ronn, N 


IO -lauaductiun to Rocket Nu by Larry Kerry, WN 

GIL. - Graphics Imetchange Laaguags Permits 2 convenient way to 
transmit more dum just ASCT! tox mereages such es ved 
graphics drewjngs or dizgrau:s over dH ra Hul 


105, Misc. Tools Disk for monitoring 4 packet tada chan, 
vel and gathering system statistics 
MONAKX - NN h 


107. TAPR TNC/T nats dik: 
NC- Manual and EPROMs for TAPR TNC-2 
& vperotings manuals for 'LAPR TNC plus EPROM 
imeges Tor iN HH KISS & state m=ctine 
TNC-3 - Saurer hr the FAPR TNC-# tinemwere 
TNC-2 Notes 
MONZAQ - ZS monitor For the N by Pau) Newland ADTL. 
DEVMTR = TAFE Devaullon Meet Souroe code & tools. 
Some cade and lnols- 
10%, 1 Glity — Pryerames for Hinecy-l)-ASCII conversion / compression 
ani archiving. 
JW. MUCROSAT - Ui Station Software and laformation fir we 
With the SlcroSets (A0-LS, DO-17, wo- end L4}-1Y) and Un. 
by Harald Pete, NKOK ond Jef Wurd, CO/KSEA. 


111. KA NET 


Leroutabley & source code ford 1 by EIL Nrn. 


KASQ, enhanciimcnis hy Ine Bowell 
TEP INTRO - Description and reference information on ICE AP. 


112. Wewtber Server Prograds 

WN - A multi- ur weather Serv gt iu rus u ail application on the 
GSBPO switch, Uses the Nest 10-300) Advanced Wealber 
Canqnier for weathe dete Inctud PC user cogent thet ruus 
una INC 
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Pans? Stau Hep 


WeMaster - Voten G EU Windows 31 application which tens 
and displays dein loz n om & Peet Brothers Ubimeter 
2000), fh SHOWS eee woelber Site m dert form und will grap 
Several types of data in a 24 bourpine WxMaster willulso connect 
(0 a TNC and Seoul packets formated for APRS. 


415, Terminal. Wihdiwe Mock Ter mm Prorrams 
VPAKET - Graphical Packet | Digital Rudo Teiminal Application 
For Wiuuhows 95/3. 


IIA Teresa « Pact Termine! Programs: 

THS~ Torminal prigian for THC with WASDED af DRSTPC*PA 
hy Peter Heinrich, HROGVV. 

TYR ~ Creech — 32 program with many lane by 
Gerard S.cennrd, 

SP + PSA Packer: 1 progi¢m by Sici Kinger, DK4NB for 
Mh fimware & suppor for Bascom modems & KISS 

ve (OR. by Johan Ferrer, RC7WW runs AMTOR (CCIR476-4) on 
SPC AN AMTOR diodes & listen ae supported Requires an 
stierhal HF eden | CP}, STG, DN oi similar.) 


116, Terminal Ele Trunsterpaeltet Teraitoal Progrants 
LAN-LINK - Pocket terminal program hy Joc Kesser, GaZCZ. 
Supa nor packers monies af PR-223, KAM aud MFJ-1278, 
PAKET ~THT-2 progsam with features sud as windowed operation 

for multi connects by Tony du,. MDI. 


119, Terminal. Ele TrvpeferiPacker Tit, Progranes 

YAPP - A packet terminal progrum by Jett Jacobsen. WATMBL. 
Supports e e operation, ASCU and binary Ille transier, 

WINPACK ~ Witslows Pocket Sudio grogrum. Needs Win 3.) on 
later, ef toast aS and at boast dM) of RAM. Thus pensar supers 
10 the cond us ln LICCNCE TXT. 


116, KA99 NOS -Exccutabies and Documentation 
JNOS - INOS 110M - Proputitlos and Aucameniation Lor KAX)"s 
NOS version uf TCP/IP dofiware, cnhuscements hy Gerard van 
der Gren, PATRI; Joban Foeinalda, WO 71, aad James Dugal, 
NERNX, Author «Jumes P Dupul. NSKNX; Eoneils pd uoſ edu 
OY Sung =F 1s wee Hen} 
Tas cous ts 2 cuntioually Seveliping vc nt wer. and a6 euch, 
n should he secs ga BETA software. no matter whether I 
—— You saould g e this be a plug 
and play satution in tep/ip weer packel yedin. If you experience 
feel fee lu contribul: ‘cemizuctive” cotisism to the 
author ar Hie Giscussion aroun 
DAJD -DAID Sxk O.2A Socket Driver, 
p ye coukdajd 
Author - Damnten detiom 
S- Mail- dajéqgic®eonzynetcouk 
ral for Programmers writing ICI Servers. DAD Sock ul- 
lows you to tes connections aac presisciy contncl what is heing 
sent und wee whul is c tirvtdl Aral ſor Ialetuet Use DAD Sock 
Allows duulipte conneutions ta 4 wide variety of TCP/IP Services 
Wocuding Telnet. TTY ~Link, Finger end move! 
119. KA9Q s- Source codt for Exccutables on Dirk 118. 
d. Switch Server 
GARPO.- NETROM-<compaiible multiconnect pecket switch by 
Joba Wiseman, GEBPO, which ean be ran standalone of in con- 
jenclion wiiha BBS ARES /Outwor DX Cluster software, 


Orders for any of the above disks, or submissions and 
updates to the TAPR softwere library should be sent to 
the TAPR office. 
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TAPR Software Library 


Ia ailditlon to eupplyiny various kite and CA, TAPR maln- 
tains = Mheary of packet radio-relaied computer sofiware ‘This 
software b ble by anonymous PY? tron g (aprons and from 
the TAp Office An dick The FTP itary may also co e. 
Which is not evalladle tram TAPR on dist. The file 
Pf U f index t contains the complete Mat. 

Adds to the sufiware Library ae alwyys welcome, however 
Ave do reques? Wes! they de subntitted cithorby, ar with the expressed 
permission of, the eather, TAPR anempss ta unde tie hat 
versions of all vf upnistesareappreciated. TUN reserves the 
Hehl o acreem any submissions and restrict the hey coment 25 
nocexsary. Roth frau and shareware are Mvepluble, 

Soflware may be uns sed m tho Aap coftware UWUPLOAD 
dhecrory. Please read rae tc Gle in thal area” Please direct 
aby qc Ww Mt or 

Currént'ss of 66 Jppuary, 4907 
All fip filenames listed below should be piccoeded with 
Key (Wake Dek tin" 
. des fle tw ned = last sting 
= Naw adstion w tha TAPR Sofware Uoray 


Disk No. Pam Neme Veralon = fa Filename 
101, BES ~ Servers 
APLUNK VER 70) «= OS EITOF one 
A WZ 2 2 21229 
102 388. Sarnvers 
75588 9.85 (co 
S Savers 
WINUNK VES 72 creme 
SER 196 eM 
104 Mike - Programs 
EZPAG VERT imisGexpecl! 12g 
Fam Comm VER 3.9 Wii 
ARESDATA MAIS iniecyaracdaia 2 
VESUB NTS VER 031831 MM tvb ene 
NMID DOSGATE VER 134 eee 
Intro d SSt Nn S imisaintrophy zip 
R D = fralegpill-OLap 
106, Mise - Tole 
MONAX imiseiny 
ad — 2 DS rr 
8 isa 
307. TNC - Tools J ni 
TNC-2 EFROM's VER. 1464 fncleproms.exe 
Host Mode dors de ost 
au inenciots sxe 
TNC) CODE Anoniel sre.zip 
Wa Notes hss 


All Information Must be Provided 2 


Name (printed): 


Mall to: TAPA, 8987-09 E. Tanque Verde Ad, #337, Tucson, 88788385 Must ba raceived by ie crn hla A 
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Z. Vor- t / more. a 
TAPR Dee ce & gs imiscidevmt zip 
METOON Fours A ve VER % fue Hep 
108, CNY - Archive Conversion N 
TALS 202 fullle/7plve20.ex0 
VER an t — Autilse21) exe 
PAZIPPKUNZP VER 2046 rep 
Res VERO. = fyis9540.exe 
ueenoodeludecedt «VER S40 fuer uuns . 
RH Z10 e /z0021.exe 
110. Mess- Ground Stator 
PB Can isevmicrosat A 
PG 02/2542 . 
PFMADO (zane 1 
TORE green, 
Wh 
VER Kae . — 
INTRO TO TCSP cpp dc 
112 Weathar - Server ars oe 
Dj Wan Weste M. VER Ach Avathacwins00hzip 
NEW] ee VERO 
113 Terminal - Windows Pace] Terwnel Pro an 
N VE= hatmninalpeket32.zip 


. 
n 

, Tetminet - Fie TtnnsherfPrecket Terminal Programs 
LANUNK VER 272 ferminalii232ap 


P VRS Jeroine\ pala) zp 
157, Termine - rn 
TFE VER 20 


— ig. zp 


(NEW) WINPAW VER E10 
118, NOS ~ KASO Network Opersting Systam 
UNOS (Execuzhles} VER L.10M depp ur 
INOS (D205) Aopipidods 11 zip 
(NEW) DAD AcpipDAJDSOC.ZIP 
11S. NOS - KASD Network 
JNOS (Source for 18) ia) VER OM /epipi}nos110m zip 
120. . Server Programs 
85850 NGOS VER. 4.08n  /switch/bpa406azip 


Vote for up to three: 


Greg Jonss, WDSIVD 
Joh Koster, WSDDD 
el Whitten, KOPFX 

____ Steve Stroh, NEGNJ 
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AA Iafermation 


Cute 
1 wh neh offs on hs hee oo Eowe 
1% for meme ut caly, de Ghat 
W eee eee e U 6 OT 
1 lined bts arab 
4 
Wed for eee repauder-sperdiine 
| Ved Sow Pepe pene frente opetiziow 
wege gde cf U roots 
ehen ene 
2 
2 
FN Men 
Meetive! Un ao boeger cn 
gert u the Option Kuss? 
1 
7 
) 
= 
rebel cena bony flow 
S be NCS comma set dar 1.19 
ö 2 Feen lee ee 
e WAaDED ROH . — 5 > 
THI KES HRROM 2 
7 
7 
4 150 PHL 05 Megy el lake! wt land e 
5 To, gige wiih by Tem Melero EO 
% mo pages, TAN: Tae Rais huet 
2 b pages. b Barry Budden WAGAIT 
ee thom do bee Pera (Tucson) 
35 Annual Proc DT Papers tren the Annual en (i Loot) 
PSI Set Val | (#I 217 825 20 5 
2 #18 - 36 BA - "8S i 
fi 
OA. th KASQ s | $3 Det Wiebe CORPO, cf n Packer Pande 
SARC OH he Proceedings lot - (Sth 2 dsa du Proceedings, call e prees 
unte Set 3 _ DEC C tye 15th } 0 14410 erf, en 1901 bs 1774 
> ther — 5 ' 8 — ~ — — 
TAF lee Mug lure does n beck ord accent gold 


che eae one Call for badge 
e de Soe TAN Soeur NY Len 


TAPRE 10 
Tb ey —|— ee — {— 


Subtotal: | JAdded‘tTutal Kit cod 


All pices subject iu change without notice and anc payable in U taeda, Mombom vecuive (0) nlf on 
Kits and Publicatinns. Plesse allow viv in eic weeks for your onder de be Wipped. or celle 
information n kits, sce Product Descripilon Ayer 


Tucson Amateur Packet Radio 
B9B7-3S09 E Tanque Yorde Rd #3357 
Tucson, rens * 85749-9399 
Office: {rz} 303-0000 * Fak: (817) Sot 2544 
Intemet TAPRS TAPR.ORG N toprlorg 

™ NonProfit Aasaacn ond Derelopment Colmporatior 


January 1997 
ww w.tapeorg *Tip.taprode * tar tag org 
tie Hours: Tuc-Fri Qam-) 2pm, Spm Spm CT 


Membership ris rye 


Civica Soules soon 


Conatlas Malle va 
vhirereatewh f | $25.09 9 
O Renewal O New Member 


[| SubTotal 


— Membership 105 Discount 


Huce new if jamming) 


Except werenacd Member & 
Total Sales (Subtotal minus discount) 
Texas Residents (7.75% tax) 
Membership (New or Renewal) 


Shipping and Handling 
For Total Kit Cades Bebwee 


| Aaa $3 ssi | Ada $7 | 
Kit Codes above $5 o¢ Incoanurienal 
ofders Must concict TAPR for . 


[| TOTAL Order Amount 


LI Cue iy uu card (oleae t 
va LA vances — 

Act 

eau Gals üłỹÄ ,êé o 


FHN n 


Name! Cat: 


Sreel Ad 


Ales Siete | Ag 


County: hon Nu hee; 
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